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CONSTITUTION: A multiplicity of cell array parts is formed in vertical and horizontal 
directions. Split wordline driving parts are formed between the cell array parts positioned at 
the horizontal direction and share cell array parts placed adjacent in the vertical direction. 
Core parts are formed between the cell array parts positioned in the vertical direction and 
shares cell array parts placed adjacent in the horizontal direction. A local control signal 
generating part generates a control signal for controlling each of the core parts and each of 
the split wordline driving parts. The cell array parts include bitlines formed in a horizontal 
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formed in a direction intersecting with the bitlines, the second split wordlines formed in one 
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wordlines and the second split wordlines. The core parts include a sense AMPs coupled with 
input/output terminals of each of the bitlines and the bitbarlines, an input/output control part 
that generates a control signal for controlling the input/output of each of the sense AMPs, a 
column control part that generates a control signal for controlling the sense AMPs and the 
input/output control part, and a pull-down and equalizer part pulls down the bitlines and the 
bitbarlines and receives a control signal by equalizing them. 
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&soi ^mtr urn % j &ot°i &EHJtm 

a bi^ara asaai oiiedioii a*e 22§, »si m^ioim zmm M§mx\ ai*i»s a 
^axii Dneai^xhOii s& aoia. 

gjysjog &Ea }|ch BOI Ahg£|^ DRAM(Dynamic Random Access Memory)3£2j Ql 01 EH 

aHEH 0FFA|0il£ QIOIH^ ME£lb Dlieai ^, FRAM(Ferroelectr ic Random 

Access Memory)0l xUHICH Jl^ £»S BP. 

FRAMB DRAM oil- SOI 31 Sj 5HGHAIEHS 01 S SHI 2i2U, 5HHHAIEI2I ^2x1! MS^MH BS?a»l» 

Ah § sua, as sail 2i mgo\ & s s = s oisskm a^ii« si oh chefs, qi oi eh xisixixi at 

£ 1 (a)te S^o] g^o 2^,01 6|^Eild|A|^ ¥51 USfcS ^gSEOIH, £ 1 (b)te BBSIS! 
»l 0il2d|£| B« ^1 EH A| EH ^gEOICK 

^, £ 1 (a)2| SI^EHEMI^ ipH0H!AH2f SOI. 23I0H 2J6H ^:>ia g^oi s^im HI^SH£ »sj 

21 ^xh^ eisKM ^asxi as asgr(d.a ^eh)» sxishq urn m ^ 910. 01 d,a ^ehs ^ 

2* 1,02^ CHgAIS 3|2j ±X\^ 3J0IQ. 

^, £ 1 (b)OHAH icH KNode 1)0il S(+)2| S&« 3^ fefEH^F £ 1 (A) Oil AH c &EH0IH. H * 2^ 
S ?h8hX| 8fS 6fQPI- d^t- 3 Til SCL CI- A I ycHS tE 1 CHI M(-)2J 2°^ d2| ^ EH Oil AH f2| 

fefEHS Olga^l SO. m\H EcH 10il S&S I^8HI 8I2S a2| ^EHS S3 CfAl EzE 1011 gfSI 2 
3FoF^ b2J Aj" EH M :H5H c2j Ah^^ £, CK 

g^. ^HHAIEH gJ&OII S^oj S1CH£ a £|- d2| ^§9 &EH^ Ell 01 EH 3}- 3|<*£J^ 2 0ICL 6I^Ej|£|A|^ 
¥54f c, d a "1"2| ^EHOIH, a, f ^EH^h ^Ei St "0"2J ^EH^h 3D. 

nam 5HIIHAIEHCHI XHSS Ql OI EH M i^OjLH^ SS2Sfe d &EHS HHUAI^Ifc gJBS 0lg6hO1 9HHHAI 
EHOil »SS CHIOIEHB HOJfcHCf. 

g£H2| }|^£ 3!^ SB aa3|0||/H S&a- CHI SJ m OiaiOKMain Cell Array)01IAH I^J^ ^S 

S OlgmCN CHI 01 EH g 2-ICHLH3I ^1 5H ^1^^^ (Sense Ampl if ier)S 0|g6f^ 5101 CK 

&&mx\\ j\m mm^ 1 ^&di o ^^2j ^^hi 5e ^ehm oigoFoi di^^ejoHi 3is ssi ^ 

CO-ej-Zd Oliei ms\ blMeiei Saa 31^ ^(reference eel 1)21 blM^ei 2 211 ^J^^H^f diinsss 
MH DHI2J ^21 §a§ g-jpiy ^ aiQ. 

fflOiy CHI 01 EH ^ M^OIM(Cycle)0ilAH DAI (rewr i te)5h01 11(38 EHIOIEHS ^^PS^I BQ, ^61 

g£H ^I^OHIAH^ 2^1 S3S^I ^^DW£ ^ah S S o aa | ag!a aii^oh^ ffl s 

3f. CHI oj o|| 2a ^ CH 511 01 CHI 2iO]AH2| CHI oj ^oj| ijgtj EHIOIEHM ^XISFOl e^6^ ^l^^H£f Dil2J 
« CH EilOl sj^ ^I^OHI aoip. 

^^:H2| ^^2x1! ^ ^^^1- SJ^EHI 1^ah a^oq Q§ o^ah -^j" EK D [ SQL 

0I8L £SI S^mOl §£H ^l^2J ^^SxHI DilSai^IhCHI ^8(01 ^S6fS CfMHf 1= V Q . 

£ 2^ §£H2| 2T/2C ^^SxHI 0HIS&I M CHBIIOI ^SEOIQ-. 

gEH2J 2T/2C il^SxIl 01ISEI g B¥l «|S| ^ah 0 | 2JH2] M^iXI^EHSf 2^H2j 3HIIHA|EH^ ^ah 

^, ^§el Z-^S % s>,^2| ?HE^oi(w/L)OI ^AH £] ^ t z| ?-JE^2i(W/L) AI-OI CHI 

?-JH^ei2f SSSWI ^4^:H2J M^IOIM ^2!(Plate Line. P/DOI a^SCK z| ?-]E^o](W/L) gJ 

M^IOIM ^2J(P/L)^ ^go^ ^§§1 ^Tl ^4-^H2| bl e ae j ( B _ n .B_n+1 , •■■ blMb^ 

£(ej(BB_n.BB_n+1.-)inSi8K)l 9SaCL 3 Bill B?l CHI S Bl ^(21)M ^^8^ 2^H M£! XI ^EH (T1 ,T2) 
2| >ilOIM g§2^ 21 ?-JE^2i(W/L)0HI ^^£13, ^^j z| £^X|a 1 EH2J a £ a a 

2JS& bIM El-oi ( B _n)IU- U| M Hh^2J (BB_n)0H 2^£|CN. ^ M^!XI^EH2| EBil2J 2^ 2^H 
3HHHAIEH2I XHI 1 2^H2J 3HHHAIEH2J S§2^ 2JS^ MBilOiM ^2J(P/L) 

Oil 21i!C|. 

0I£( f§£H 2] 2T/2C ^^2x11 OHIHdl ^'21 =?Bs\^ S CfgB ^CL 

^SH2J 2T/2C asaSI DilSai Q§i ^Ol g^J at "I" "0"M 5l^(write)8H2 £IH(read)§l 

a. 
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^. 2 3 (a)a SOI. 2^01^ SEAlb a^OilAH *i(Chip) 2I01I0IM CSBpaddfi^f "SfOrOIIAH " 

soiaoi ojoiioim as, maioii e\o\^ sjoiioim £jm(WEBpad)2 ,i 6hoi H oii/d "s^"^ aiois 
a saioii ui^smwe^ ^ at on ma biM^ei sj biMd^ejoii ^ "ami" ai ee^ -s 

32IH Oi2Eil^a P3S0I A|*t£|Oi ^2] ?-IE^o]0il^ " ^ ^ " CHI AH "6f0l"S S0I8FO1 *J0I £ 

si a a. heiiq ^2ef°ioi "mor'M ^ximn jizioiiah ens gaioiM ^shp/ooii^ ^ais gg 

^IZJ-SI "ShOP SJ§ ^IZISI fcjfim 8!^SD. 

^, 15| at w rg ^I^SPI 9\ 6H AH UIME*e!(B-n)OII "6F0I"£J^S, tJ| e u^oi (BB-n)Oil "S*" tl^M 
21D\o[H. £^ at "0"M 31*8^1 °l 6H AH HI M2t2! (B-n)Oil bl Md^2! (BB-n)Oil "WOPfc! 

me &!^5he aa. oi a as gjgoii asH at -r "o m oi 

tfOII »9S QIOIEHM KOILH^I §^8 D§3 BO. 

£ 3 (b)a &0I, CSBpad^m " 61-01 "Oil AH "M^"^ ejOilOIMaH, 2F0IM 2J CHi 01 « 61 S (WEBpad) D\ " 
^"OilAH "6K)P£ a!OI£J£ &miM(write)22^ iU2 SOI (read) SESi UBfcSCK 

5HS ?-JH^ojOI 6ji«£j^| 2011 2^ dlMaeig OIHEI-OIXi a] ^ Oil 2]oU S^(Vss)S §2?l^ 

HQ. 

»S& C[§, CHESil^S P3S8PQ C|3g^ OiEBil^Oil 2JoH SHS ?-J22h°i01l " 

^^-oiiah "ohoi aioiaoi 5hs it £^el 

aieh£| ^.oj ganoiM aejoii "8hor'^a« bi^skm oi mef°i ee^ biMbtEh°ia qi oi eh s EmiAifjcp 
p. at "vol j\ms\o\ 21 as diMaeioii ^iihaiehsi aioia^ maiam ^ at "o-oi 31 
^aoi aaa died^ejoii ^dhaiehsi qioih^ ims soid. 

oia aoi bi^E^oi 2^ tiiMb^ei g che ^*a giioieof imei^uoii cqei- ^#§t bfa as si^ 

EIIEIAI^ m±2\ £121011 2J6H AH S at 8 #^6^1 g EL 

CttEUH bl^^oi qj d!Mdh2h2JM S6H ^£Jrr Gil 01 EH « ti!±8SH3J ^^oMI £J£ ^ at "1" 2^ 

Oia BOI DIISEI m9i QIOIEI* § = 6F01 «0||^ ^8H£| Ell 01 EH ^ ^S6f010^ 8hH 

S 8HS ?-JHE^oio|j "6F0I"M e»^f& ^ EH Oil AH M5II0IM EFeiS "6h0l"0IIAH ^^"^ bl m&s\ AlfJEK 



oia e^Ha ^^axHi oil e £i ^ xk>ii s^chah^ pii bb ^xngoi aisiCK 

SH, 2§l OFFAIOilE Ql 01 EH M^^Qfe SSOI ^^Oii£ M^6^H eEH^i FRAMOife m S5II0IM a 

ejM ^^^oio^ 6fh^ aioi ohsoi ssasm. noii mm his s§ ^ai ^smoi ^eoii 

AH MEI6FEK 

mm, ^EE£j MaioiM aoig oigmaot sfh^ chioiehhi h^i, ^^i s^oiiai m^ioim aaoii 
s d^M g^5^oi: 6hH^ ^i^ ^x^Ana m.mgo\ <mo\bo. 

t&M, gEHa ^^2^1 DIISEI AH^g 2^ ^ WIEI0i(Barrier)XH^3^ ZHIAiaXI 

£S 6H3V ^ St El- . 

yjKH , ^ ^ Oil AH ^XHIS ^^3|^ cc c ^ 0|^^ ^^S^l^g ^El^ ££01! iaSfb ^1 

#01 DIS6PI CEHSOII 5HHHAIEHM ^El^ ^l& 5E^ MEI « El e ^1 Oil 4- giEo^ ^o, g 

g2J DRAMS D 2^01 5HXMI @EL 

D4fi«. «E£fe!3J ^ MBIIOIEgjoioi :h^^^^ 3E igH g SMS^I^a aBSS(Path)2j »OIS 

e is? oia a= eau }i#a FRAMa ^xhism shis^i ^i ahCM 52^, ^sa ^ Meiioi^ 
Efoi^ ipasm afe ui*i»a i^sxii ohsei^xfs hibsf^qi 3 ^^01 sick 

oia bb ^^api ?i^ e ^g°i di^^a ^^sxii oiieEi^xf^ ^ 4-^1^1,^^ 

^4^^Ha ^ OiBilOI^M: &OI ^§^§£| ^ OifiilOl^ AhOI AhOI Oil ^^SOi ^§^§25 ej S 
e 41 OiaiOI¥M S^6^ ^M^l ?-iEE^oj ^^ISSa 01 OiaiOl^a MOIAhOIOil 1^ 

sen 4^£m^^ ejs§t ^ oiaioi^M s^bf^ ^ch^m; a^oiiAH a^a^ Y-oiE^i^a ^sfoii 

CUEF ^»0| ^ 3CH¥M ±m$± ?-IH^oj ?l ff HIOi^B §^6[b HIW^S 

^^S¥S M&^ofOI ^^9EK 

3EI3 ^4^:Ha dl^EF2JM^ 2| dlMEFSja ^^Oil ^^^Ha dl^dFE^M. ^,01 bl^EF 

eioii m^ai-fe cfSfss ^4-^Ha hi 1. i\\ 2 ±mzi ^^&°iW2i, ^ u\^^\o\mD\ mx\ 

6^ M 1 ^:M^ ?-JEEFojUf HI 2 ^M5d ?-JEEfo] Ami Oil ^^^Ha DilSEI Ol^OiS 

blSllTg ^^£}X]\ Oil2EI^JK)i| [L\B ^ HI Oi d ^ ^^y^a ^^tOil SiOiAH , S £J Oil OI M6i fi^Sf 
aOi ^ EH Oil AH 21 0 1 M 2 H a Y-OiEBII^^ EE^ X,Z-CH22il^^OI A| g Oil AH Y-ATDd 

S EEfer X,Z-ATD<MS^F o^l^EHS *10ia£ HI 1 ±M5! « EEI2I (SWL1 ) Oil £i^F£lfe 6ls2l- XHI 2 r^M 
^ ?-J2EFO](SWL2)0il 2i^Fa^ £1^.31 ^ ^ ^ EH 21- 5F0I^EH2J EE^ 6mi^EH2f S^^EH2! ^ 

^ Oil AH 0il2EI ^Oil 11, 3EIH ^}| HI 1. HI 2 ^M^! ?-J 2 EF2i Oil oj^g^ ai^^^ e¥ 6h0| oi 
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^oun oiieei ^oii om aoiMSht bioi^s^s ^sbshi. eieee2j a*?, £ni eioim eioii 

OlM^l^M SrOI&EHM £!0|8f01 Y-OiEBil^ X ,Z-Oi Eai^°!2j ^ If Oil 2J6H Y-ATD^m X.Z- 

MOtimDl mO\&EAD\ £JCHE XHi 1 «E&8! (SWL1 )Hf 7HI 2 ^«^! 91 E aF2i (SWL2) 01 bll#SSf ^ 

EHM 31^ ^XI6 r Ei| 8KM Y-CHE£il^ Efe X t Z-0\E$\±Dl mmmt: AISOilAH S^SHOH 2}{xlE QIOI 
EHS QICHEHtH^Oll 2^A|5?I^ £l=SSf« 4^IS6^ 51 ^S2? &CK 

01 oL S *82| Hl«tt« S^ail DilEEl^XFS §¥9 S£6 r OI tfBS^IS »Ch 

E 4^ S gT8°l UlflttS itSSxl OilEdl^XrOil CHff B« ?iBBM\ Uat! ^£ M^EOICL 

B -»a9 asafll OilEEj ^XF2j Chipe 3^1 ^M^l (Split Word Line)e 7§6^ ^M^l 

?-jEEf°i ^^^(SWL Dr iver)(41)2L QIOI El > XHSo^l ?|» *j OiaiOI^(Cell Array(42))2L QIOI EH § 

30i^(Core)(43)^ ?«8Q. 

opial m 01^101^(42)^ smsi « = ae! ^e^uim §^e^ 9?*oii ^ hhss:q. 3 

CH¥(43)^ 2| fll CHSil 01^(42)2] ^ OiBilOI^(42) MO\ A[0\0\\ dHxiECL 

ZLEII2, ^Oi¥M ^gSHQ 21 te blMEJ2i2l 4 s 5!d ^£j£IOi blM^ojUf 6HS blMbfE r 2J 

on ^ aaaa, 

0|2f SOI S »B2| *j OMIOI^S § CH ^ Ail 61 ^§6^ CfM^ SQL 

E 5^ S »S2I Ulflttg ^2X1 OilSEI^XrOil If^ B«4S2| ^£E0IH E 6^ ^40H°i 

Sfc onaai ffl ch ^ioi» EAimscL 

2!XH, E 50j| EAIth b>2F SOI , S «g0|| Q> S d|*l»S asaSI CHI E 5.1 ± X\ Oil HfS B?|*!g blMEI- 
°](Bit_n) SI blMbFaf£i(BitB_n), £>OJ bl M2I2J (Bi t_n) * bl lb(ae!(Bi tB_n)0|| IHXr8r^ ^§2^ 
1SS HI 1 ?-IEEh2J(Spl it Word Line)(SWL1) » HI 2 « E£r2i (SWL2) . SWLIOil >ilOIM:>|- 

2SS^ HI 1 M£!X|^EH(T1), S^a^OI HI 1 M^XI^Ei(T1)2} ^^3^ OB H^a^S SWL20II 2 
S£J^ Hi 1 a??a» 9i HH Al EH (FC1 ) , SWL20II ^ilOIM^f 2^3^ HI 2 ^^XI^EH(T2), ^'^2^01 HI 2 
MgHXI^E{(T2)£r 2^£IH ^^2^^ ^Ol SWL1CHI ^^3^ HI 2 2^2fll 3i HH A| EH (FC2)S SS 

afoj ?aaa. 

E 521 ^P^OII ^CHAH, ^21 (wr i te)SECHI AH SWL12f SWL2^f S¥ 6rOI(high)^ S ^ Oil ^ EilOIEf "0"Hf 
blM^oi(Bit^n)^ b|MbfdFOj(BitB_n)M e6H ^ HI 1 aSSfll 3H HH A| EH (FC1 )» HI 2 £>^*1 
HI 3HIIHA|EH(FC2)0II HSeO. 

3EIH i^l(read)EEOilAH^ HI 1 ^ nil A| EH (FC1 )2F HI 2 aSSSI ^HflHAIEH (FC2)0II XHSE CHI 

OlEf "0"^ bl^afoi(Bit_n)Oil ^£l^l £IH, CHIOIEF " T ^ bl §df£f2! (Bi tB_n) Oil EEL 

013IAH, HI 1 U^2xll 3HIIHA|EH(FC1)0II CHIOIEI "0"0I HI 2 3H HH A| EH (FC2) Oil QilOIEf "1"0| 0| 

01 XHSQOi 2iE2 , b|M^o]2J 2^^^^^ blMbf^ei2J 3^^SDI ^O^CK 

^, HI 2 i,^2xii 3HiIHA|EH(FC2)0il CHIOIEf "1"0| 7HSSEIO) S?, CHI OIETVOI CHI 01 El "0" E^ bffl 

2 AH Bf8 Sa^r bl^bfEfojE^ &l^ r EICH CH E S^^^e ^E3PI HHSOID. 

CF£rAH, QIOIEH "1" Oil AH QIOIEH "C'^SSi B^I»a^ fflWU HI 2 aSHfll 3H HH A! EH (FC2)0il 
XHXH§(restore)ECr. 

0|£f HI 1 a^^xHI 3HHHA|EH(FC1)0il CHIOIEH "1"0| XHSSO) 9111, HI 2 aSSfll 

9HEHA|EH(FC2)0il QIOIEH "0 n O| XHSSO) 91 W S*. £>0| SWL1 f SWL2^r ofOI^ (EH HI 1 2^231 3H 

HHA|EH(FC1)0II *T'E^ HSSEiae CHI Ol EH HI- HI EEL 

w^iah, hi 1 asaai 3hiihaieh(fci)£f hi 2 asaai ^h iih ai bh (fc2)chi ma a qioieh ts mss 

^^l ^ 6H AH Cfii EfOIS^^^F ^fiShCL 

^, HI 1 a^ax-il 5HIIHA|EH(FC1)0il^ CHIOIEH "VOL HI 2 a«SXII 5H HH A| EH (FC2)0il^ CHIOIEH "0"0| XH 
Saw ?im HI 1 g^SxHI 5H EH A| EH (FC1 ) CHI CHIOIEH XHXHSoH^^I ¥l 6H AH ^ SWLIOil 

OI(high)<MsS 2J^h8FH, SWL20iL= ^^(low)61sS ei^f^CL 

DJ EF AH , bl^^o](Bit_n)01l &| CHIOIEH "TE SWL10II 2J5H e-s^f^ o, fe 7HI 1 ^^!XI^EH(T1)M §6H 

HI 1 S^SHI 5HIIHAlEH(FC1)2i ^^S^Oil °}D[2ill, Ell HH&j^( reference) ^»« 8ffe £}Q|^ 

SWL20il 2^)0il^ ^^2^01 oj CH ^a^E^ HI 1 ^^SxHI 3H IIH A| EH ( FC 1 ) CHI CHIOIEf " 1" H 

masas ho. 

e§.l hi 1 asaai 3H eh ai eh (fci )chi qioieh "cm, hi 2 asaai ^h hh ai eh (fc2>chi qioieh'T'oi xhs 

S CH ?im S^, HI 2 asaa 3H EH A| EH (FC2)CHf □I0IEI ,, 1 ,, S n»S8PI ^ishah^ ^^i SWL 1 0il ^ ^ 
<^1^M oi^^fj2 t sWL20il^ 6fO|AJsS 21D\^C[ . 

^, blMbfEfo]2| QIOI EH " 1 "Ol SWL22J 8FOI<M^0i| 2J6H id-sgcH ^ 2 M^XI^EH(T2)S SoH HI 

2 a^axfl 9HHHAIEH(FC2)2J ^^a^Oil 21D\£ill SWLIOil S^E S^Oil^ ^^2^01 ei^fQOi 
121^2^ HI 2 a^axHI ^HHAIEH(FC2)0il QIOIEH'T'S XHXH^ECL 

OI2f SOI, H5|(wr ite)£E01IAH2J e^^EIS CHIOIEH M 1"2j ^^| §^0ilAHE S^8f>il 4-^f 2i 

EL 

^. HI 1 ^^2X11 3H HH A| EH (FC1 )CHI CHIOIEH "V'f XHS8PI ¥l 6H AH ^ SWL 1 0il 6fOI>i'^S fiJ^Sm. 
SWL2CHI 2i^r^CL 

nam hi 2 asaai 3H hh ai eh (fc2)oii chioieh"i"m xnsa^i ^i sh ah ^ swlichi ^?^jti a^sm, 



36-4 



§m<sH 10-0268910 



SWL2CHI^ oW6i^S ei^afS E!Ch 



SB. E 60li EAIS d^2f SOI, ^40H2| dl^Ef°i(B_n, B_n+1. S2J21 blM^ojB ^40H2| X-fJ 

1 ±m$! ?-iE^2l(SWL1_n, SWL1_n+1. SWL1_n+2. SWL1_n+3. -)0I :a»8Fte 2f XI3DFQ BfltfOI ^£ 
SQ. 

¥ JH2j ±M5* 9IE^2!(SWL1, SWL2)8 ^ = S tilWtfg aSSfll Oil E SI S « Oil °10UH^ 6\U 

2j ^M^ ?-IH^ej°ie HJOIiOISAI^ 4= SlU, ajEAl ¥ 3H2| ±M5! ?-IE£F2J(SWL1.SWL2)M §aichi 
21 Oil 01 MAI 31 Of SQ. 

E 7 Oil £A|&[ bhSf «0|. Sj^CHI AH X, Y, Z OiE^I^ § X OiEBII^ ffllHSS^ X-Oi 

EBII± fcHffl¥2K71). X-CHE£il:6 bH ffl ¥(71 ) Oil AH S^£J^ 6J I'M HE! CI 3 § (Pre-decodi ng) 6fe 

X-H&l CI 3 CH ( X-P r e-Decode r ) ¥ ( 72 ) 2f, 2J¥0HAH 2J^!£1^ X. Y, Z OIEBII^ § Z OjE^I^M W ffl §! 8J 
£ Z-CHEBii^ Wffl¥(73)2K Z-01E5II^ bH HI ¥(73) Oil AH m^& = 6JjI>M ^El U2go^ Z-Hdf 

CI 3 CH ( X-P r e-Decode r ) ¥ ( 74 ) 2f , X-OIESI^ bHEH¥(71) ^ Z-CHEEII^ tH EH ¥(73)011 AH M^£J^= 

X-CHE 511:6: SI Z-CHEai^ <bJSHJ 01E&II6: SlOISM SeahOI S^Sfe X.Z-ATD W«^(75)». 
X.Z-ATD tt«¥(75)2l #^6iS> 21- 2I¥01IAH CSBpad till S^SHI XfxIIOllAH power-up 3X1 

£8SofQ1 X.Z-ATO 611, CSBpad 6!5 S power-up 3X1 <m ^ CHI CftEF CHIEEI XHI OH CHI J\ 

S 6J1I *S|8Jte g^g HICH61S &£S¥(76)2K 2] ¥011 AH £j<*£|{= X, Y, Z CHEEIi^ g Y-CHEBll^ 
S fcflffl§|8>fc Y-CHE3I6: mm ^-9} (77), &D\ Y-CHEEil:6 bH HH ¥(77)011 AH #^£J^ Ajtl HEI^Soh 
= Y-HEI Ql 3 OH ( X-P r e-Decode r ) ¥ ( 78 ) 2f , &?| Y-01E51I^ EH ¥(77) Oil AH #^£1^ Y~01E51i^ ^Jt 

2j chebii^ aioiss ^mn\o\ mmm^ y-atd ^^¥(79)£K m^m hich61s ^^¥(76)hj 

6Js2f £D\ Z-HEI CI 3 CH¥ (74) Oil AH #^SI£r HEI 6!s2f Y-ATD S«¥(79)2| M^tl^M & 

at DHieai m^oii sa& 6ims sf«s^ hich61s ^¥(80)2k m\ x-hei 

CI3CH¥(72) Z-H2J CI 3 CH¥ (74) Oil AH e^£l^ HEI CI BSE! 61 ttg 8f01 5HS CHIEEI ^ 
M <y^6^ X-i£^M CI B QH ¥ ( X-Post -decoder ) (8 1 ) 2[ , X-i^M C|BCH¥(81)2f ^Ol XHI CH 

6im ^¥(80)01! AH M^SJ^ £l^>m m&mW ^ SWL ^ M^(83)2J ^ ^M5d ?-IEdhojM ?§6fb 
— M^l ?-JEdfoj ^e¥(SWL Dr iver)(82)2L £J\ Y-H£! CI3CH¥(78) S ^ HI Oj <^J ^ ^^¥(80)21 
t^^tl m^SfOI dlM£ho](E^ dlMdf^ej)M <^^6f^ HICH¥(84)2K ^ MOi±l 

S ^¥(80)21 ^Ol XilCH¥(84)2| m^^^m m&mO\ ^^^H(Sense Amp)2j 

^ Q/m^(\/0)m lMO\m^ $±±^E. <M Q/W^ X1|CH¥(85)2[, 2I¥2J Ql 01 EH d1^£f &3I >fU^^H 
^ S/M^ X1ICH¥(25)S eJE-iiHI0|^A|9|^| <^/W^ bH ^ HI 01 ¥ (86) M ^dlo^OI ¥^^CK 

CM ^1 AH HI CH 61 ^ ^¥S ^CH ¥x1l^o^ ^g5fS DgHf im. 

E 88 HI 01 <M S ^^¥2| M^^^EOIQ. 

^ HI 1 ^A|0j|2] HI CH 61 S ^^¥^ 21 ¥011 AH £J^£ji= CSBpad61^, X.Z-ATD ^^¥(75)2J 

X,Z-ATD Efe n^?-J-S ^#6]^ g ^OIE CSBpad6i^fi 6imS ^>0^ HI 1, HI 2 e?l 

6i^M »asfe ej^ wffl¥(9D2f; d^a^¥(91)2J hi 1 e^i^^sf , hie^ aiii g>oi- xh 

S^AIOll^ e^OI OI^OIXIXI &E^ 6^ XH22J ^#6Js ^ 401 HI 1 §^161^2] ^OI^M ^EH^i 
±Q\^ HJ»6im2K dlM^ei §2j Oil Ul §21 ?l t[ H£l S^tf M^oh^ XHS2J- § 

^ ^ ^01^ ^X|¥(92)2f; ^Ol XI 2^ §^ ^ E0|^ ^Xl ¥ (92)011 AH §^^E^ 2^ 2^01 
1 HH ^>0| icOl^ HIXE! 6J^M £J^mOi /Hi^^noj oj oilOIB A|g§ ^^6^1 HI 1 ^§1 61 

S£F, 6d^_ ojoilOlM AISM ^16H2 dlMEF°J ^ dlMd^he]2J »-a (pul l-up)S ^§oPI 

HI 2 !J§§ 6l^2f, ^M5d ?-IE£h21 ^^¥(SWL Drive)2| °'^ai^ m Dm ai^S ah ^6^1 

¥1^ HI 3 6JII #^6h^ HI 1 €jMg¥(33)2h ^Ol HI 1 £±MM¥(93)21 HI 3 !j§§ 

6ls_S gj^SK>j ^Ol ^M^i ?-lEEF2i ¥§¥2| §} ^£J ^M^i 9| E£h2! (SWL1 ,SWL2)S 9\m SWL 121 ^| 

s uf^ 6is(si) ^ swL22i ^i^ mm m& 6is(s2)£f, 6is(si)(S2)2j mgmn^m 
o[d\ 9\m ^i^^^ai^oi xii 4'aM»6isa. ±n\ hi a ^^m^9\ ?i^^§ s^aizj 

S^6!is(P2)M ^y^aFOI ^Ol HI 4 £!MS6Js^ ^>0| XH2^§^[ ^ E0I3 ^XI¥(92)2J HIE^ 

6is^ t^O ^r66I^S HI0161S ^^¥(80)^ m^o\^ HI 2 ?jMM¥(94)2h ^^| °J 

^ bHHH¥(91)2J HI 1. HI 2 e^l6J^2i ^Ol HI 2 ^j^S¥(94)2j HI 4 6i^M Ej^6K>i 

SWL121 mm 6l^(S1)3f ^Ol SWL221 91^ HF§ Ai^( S2 )g H|£j§[ 2^ 6is CI ^011 01 

M_AI ^Ol CSBpad 61^011 §^l£jE^ 5g6P| HI 5 61^2f ^>0| SWL12I ;|s ni-g ^ah 

6!S(S1)» SWL22J ^IS Hf| BTiH 6]<KS2)^ 2J0ilOie^ ^ EH CHI AH CSBpad 6"^^^ CI^CHIOI 

m £JS CI^OllOIMe Xh&oFOI ^Ol SWL12| EH 6im(S1)2|- SWL22I ^|s nn ^ah ai 

^(S2)D[ S^OI sf^a CLH X»f-XI 21 Oil 0IM^EH« ^SAI^^^I HI 6 £!MS 6I^M 

otti HI 3 2dMM¥(95)2f; &OI HI 3 ^e fi¥ ( 95 )o} xi | 5 m 6 2§i A, m2J . A f:> | ^ t 
?j^S¥(93)21 HI 1, HI 2, HI 3 61^21- XH^j^ §^ ^ ^01^ &XI¥(92)2| Oil td f itgm 

1^1 S^6f01 ^^:^°2J NMOS riiXf2J oiojjOlM 6Jm(SAN) ^ PMOS ^X^2| o]01IOIM 61 S( SAP) 21- CHI 
2J *12j dl^Ehei a dlMd^^ojUf l-coj xi 2^ ^dlx^XIM ?IH^ S§1 6iS(C3) 

2K flB| oiQjjoig AISSI »-S(pul l-up)S ^m°\£: ^§1 6!s(C4)S S^6^ HI 4 

^^B¥(96)S Si^aFOI ^?^£!CK 

HICH6IS ^^¥011 AH 2j¥2| ° 1 ^ 6! s ( CSBpad 61s, A , Z-ATD 6J^ ^ m?-1-g SM6" 

s)^^ 2>§aMi gj^^cm ^Fgahs ^oi xi2& ^ eoi^ ^xi¥^f soie s^ai §^p. 

E 9^ S ^§21 Y-OIEei!^ &mA\ HI0161S ^^¥2| °J#^ EfO|°'EO|CL 

E 9011 E A| °|- bl-Sh ^01. g 2i01IOIM6]s2i CSBpad6iS^ *J e> CHI 01 S SI goH 21 ¥ Oil AH °J^SCK 

Oi^lAH. S 2J0H0IM6iS^ S^EH» eiOilOIM^EHS o\D\ CCH^Oll ^Ol CSBpad6J^^f oh 01 (hi gh ) CHI AH 

^dow)^ aoia mi 3i 2_> chiois^-eh^f scl 
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AH££ gUIS^OlU ±±D\B^W ^ISS^I ^5HAH^ ^EA| 8F0I^EHM2J dl Sf(di sable) 31 ZIOI 
3D. 

£ 9 01 1 £Aia S1B SWUM ^^6^1 ¥1 ^ HI OH <H S ^£8 ¥(80) Oil Bi^Bfe gSg HI CH <bJ 

S ^¥(76)21 §^611012, S2£ SWL2M g^SPI ¥1 El HIOi£]3 ¥(80)011 2!^a*= i§ 

U HI0li!S B4J¥(76)2| M&ISOICh 

^, SWUHf SWL2CHI SDiate CHI S E.I fill 0131 01 2j £*(R0III()»»££ oj^a fc ajsOIH^ ££CHI 

^M^ 1 ?4JE^ei ^§¥(82)0^ ^ CHEai^ CI3CH(Row Adderss Decoder )2j £J <=>2j. PS 1 £ PS2^h ^ 
££ICH ^M5d ?-JE^o] ^§£!^2J SWL 1 £J s 2} SWL2d^M S^CK 

E 9^ 3£3t HI0)6!£ aa^SI HfgE^Mi, 1 1 CHI AH ^ EH tlS^ZJSS «»SK)| 2J ?ZfBS 6! 

CSBpadtls^ t1?Z>2| A|2fS0ll/H i^5^\ A|^B3| OI2^Xi = S*(low)^EHS Sgsiail. 1 15^2101 
AI^£iS »OI(high)&EH£ UHtgStact^ ^S»a. 

E£0IIAH£ U&fch d^2f SOI, tl^^OII/dfe CSBpad^g 61-01 (high) CHI AH ^¥(low)^ 2J01I0IM 
AIEJCL 

01 HH , X, Y, Z-OiHBII^^ M0I22J &EHB 8XISHQ, t70| AISfBfc A| § Oil AH Y-0\^ft\±J\ SOI 

92 OlttHCHI Y-ATD^^^ t7CHI AH ¥S t8?2JWXI oWI^EH^I- SO. 

P. Y-ATOAl^^ Y-0iHBII^2J SXIShOl t7CHI AH t8^S2h 3 £13 1 1 1 0il AH 1 12^=^011 2J2| 

mOI&EHSJ go, 

m\H Y-0\£:&\±DI 1 1 101 AI^S^ AISCHIAH £011 CLH Y-ATD6J m^r t11CHIAH^£H t12^Z_^XI 3*01^ 

eipi- aa. 

1 101 3:ttoHa t2^0l AlSfae. S1, S26IS3J S¥ mol(high)^EH^ £I^QI O^IAH, S1<m^^ t3^ 
2*WXI mOI^EHM SXI8HZ. t4^2*0ll/Hfe S^^EH^ 3D. 

OICEH, S26is^ t301IAH¥EH t4^?^e^0il SfOI^EHM ^ XI ShXI 3D. 

OPIAH , S1,S2£!£te ^M5d ?-IH^°!2J SWL13I SWL2£im2j Dl^mmm SSofeHI Af§@D. 

3£IU C4£!S(ttH HI CH ¥011 AH HBIQSSa Y-0iE£il^2f &ga^ C4N£! S2] 0||bll<Ms)fe \4D\ A|2f 
£l£r A| S Oil AH 01221 £> h EH2! ^^^EHOilAH SfOI&EHS SOISCH CSBpad<L' CI ^ Oil 01 MS AIS(t15 
D\ AISfH^I O|2)0IIAH QAI S^^EHS SOiaCh 

m\ C4£im.$= oil oj ^2j ai^^oi qj bi e yf^oioi n_ gi biM^ej^ ^^^^21 a^BZ!- 

CQ-2JAH , t4^CHIAH t14?Z>Sfi!- 0H2i«Sl blM^2]^ 0101 Ei 2}2| ^^2^01 ^^6^1 SD. 
P2<M^(^M^ ?-IH^e"OII 2i^ha^ PS1<M^2h PS2^£S 5§5^ Olldl^s)^ S1. S2<^i S^h 5^0 1 ^ EH 

s a^ t2?aoi Ai^a^ aisoiiah swi^ehs aioiacn t6^f Ai^a^ aischiah pai ^^^eh^ s 
oiaa. 

^, S1,S2^s3^ S^^oj Ajgf ^^m^ ^Zl°J 120IIAH tS^Zi- AhOI CHI mOI^EHS ^Xl oFfe <M^^Mi 

oi =?^m^} am ti^Ji si.s2^shi s^^ej ^j^s sfxi =8f£^ gf^ 6i^oia. 

C3>J^(>yi^oHno j oig^ L-cg Ol^ahOI S AI3I C3_C<M^2| Ojldl^s)^ t1^Z_^fJlfe 0|S^EH2i 
mOI(high)^EHS ^X\o[QD[ \2J[ Al^a^ A| S Oil AH S^^EH^ SOI^a. CSBpad^m^^ U± 

OilOIMa^ Al g CHI AH QUI ShOI^EHS SOISCK 

m\H SAN<Ms(/H^oHn qj oj/^s^ x-il0i¥(85)2| ^j^gy^M =^A|3PI 9-\o\\ °He^^ j| 
^EiS HIOi5^ >JS2J SAN_C^SM ^M^l ^H oH OUdl^J^)^ tZ^^imXl^ OIS^EHSJ S¥^EHM ^ 
XiahQ^F {3D[ Al^a^ AISOilAH 8fOI4fEHS SOia^ CSBpad^ m.D\ P^OilOIMa^ A| g CHI AH S^&'EH 

s aoiao. 

SAP<ym(^i^^H S! ^/e^ HI0i¥(85)2J ^i^^^M S^A|3PI ^I6H HIS^ MgHXI^EHS HI 

Oiofe ai^oi SAP_P<M^2J 01ldl<M^)^ mj\ SAN^m2f £}Q\sL ^, t2^ZI^XI^ 01 2^ EH 21 

mOI^EHB &X\8[QD\ X3?\ A|5[a^ A|gO||AH ^¥^EHM SOia^ CSBpad6l£^^ CI ^ Oil 01 M £i ^ Al § 
CHI AH SFOI^EHS SOiaCK 

£ 10S £ 80il ttfg X.Z-CHHdl^ ^sfAl HICH^s ^^¥2J mgSEOID. 

£ 10011 £Aia X,Z-CHEai^ &s}M HIOi<Ms ^J#^ EliEfe £ 921 Y-OiEai^ s 

si A I Si^ nH££f ^AF8^CK 

BXI, £ 90ilAH2f SOI. Y-CHHEil^ ^SFAIOIIfe Y-CHEfll^ S^ote AIS2] t7H^ 1 14CHI AH Y-ATD<^! 
^ mOI^EH^ £J1= ^SOII X,Z-CHHai^^^ ^SH? S^OII^ £ 100l| £A|§| bFSf SOI, X.Z-ATDdm 
D\ moi^EHS aCL 

nam, C4^^^ t3^z_^^xi^ ^^^ehs ^x\8tc\j\ \aj\ Ai^afe aisoiiah 01221 s^^ehoiiah 6\ 
01^ eh 21 ap. 

m\H X,Z~ATD<m^^^ 8*OI6fEHS S\J\ 0\&7)\X\ mOI^EHS &X\otait t70| Al^a^ § CHI AH g^^EH 
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£ SO. 

oi£f aoi. x,z-o\^m±°i ssfma x.z-atd£!s^ sss mo\±im. g^¥a s§i°s csBpad^^^ 
mm easoi ausd. 

dh£f 2T0I, X.Z-ATD£jm^ t7j» 1 14CHI AH xH g ohOI^EHSI =??}0\ ^lUo\& 3 ^2>Sa CSBpad^i 
8WI&EHS S 2 ^01 HI01£!s i^¥(76):>f a&iSMI SDK 

Da«, ssa Hioi£!£ »a*(76)oii/H dai sfas^i aw shs x,z-cHEai^^f § 

ea. £ ne e was uifiats ssaa wiebisxioii cie xhi ch <^ ^ »«¥(lcpg: Local 

Control Pulse Generator )¥HJ ^Ail^gEOIQ. 

s as oil mm hi oi <y s »4S¥fe M0\&m »«¥(76)2i m^ti^zi, y-atd^issl z-h 

£ICI2CH¥(74)a i^^Jli a^SKM ^M^! WESfffl ^¥¥(82), til^SH » 
HIOi¥(85). HEIH fig HI0i¥(84m XilOi^mM *aj&Q. 

^, £ 11011 £AIS S1.S2,P2,C3,C4,SAN, SAP^^fe £>0| gSg HI0|&!£ »4B¥(76)2I M&IS0IH, 
Y-ATDiMs^ S^§[ &0|, Y-CH^lr^r £!0IS!M ttH ttgShfc CHHSII^ SOI 2#£m0ICh 

WEBpad^s^ ErOlM £JOI!0|g HHH^I ^m^MH, £>0IM SHAI , S^EHB »S»#EHS §^ 

£ noil eai£! e g*a°i hioi^is wa^t a^ii ^^^^ sj a/s^ hioi¥(85)^ a^a^ <y 

II SiSCH LH^ HI 1 ^EI*J^¥(100)£r, »S HIOi¥<100)^ S^a^ BhgOi LH^ Hi 2 te£| 

£j^¥(101)£h ^M^! ?-lHE^°J ^?§^(82)S £J^ai= ^111 E*SO| Ui = HI 3 feEl £J ^¥ ( 102)^ ? 

XII 1 ^dl£J^¥(100)i= BS_T,BSB_T, BS_B, BSB.B^sM M^Sffe XII 1 fe£ia^¥( 100a) a . SAP_C, 

sAN.c^j^a Mat hi 2 fc£ia£h¥(ioob)a, c3_c<m^s m^m^ hi 3 ^£ia^¥dooc)s see 
naa hi 3 ^ei*i^¥(102)^ ps2<m<=>s s^atfe hi 4 teaa#¥(i02a)». psi^ss hi 5 

fe£ia#¥(102b)S S»6hCh 

0|£F aoi SB HI0|£!£ «»^2| SCr & All SI ^gofS CrMHf BD . 

Z-Add1 ,Z-Add2, Z-Add3, 3EI2 Z-Add4<^J^M te£ia^8fte X1I 1 te£| a #¥( 100a) Z-Add1 ,Z-Add2^S 
■ fc£ia<yohfe X1I 1 tHH^IOIM(NANDI) . Z-Add3. Z-Add4<M^S te&athohfc XII 1 y = 31 01 M(NAND2) , 

XII 1, XII 2 yiH^I0|M(NAND1)(NAND2)2J i^AJIi teaathShfc XII 3 t«H5|l 01 e (NAN03) . 
XII 1 yjE3HI0IM(NAND1)3 f^^tf ^SAI^I^ X|| 1 £! bH Ei ( I NV1 ) . XII 1 °J W & ( INV1) 2| m^tl 

II ySA|3lfe Xil 2 eJtHEH( INV2), ^O! XII 2 fcHEJIOl M (NAN02)°J ^^^JsM &!2A|3I^ XII 3 21 \M 
EKINV3). #J\ XII 3 £!WEH(INV3)°J W^tt^m BSA|9|fe HI 4 £JtHE1( INV4)fi 5BBO. 

OPIAH, XII 1 eiWEH(INV1)°J I^^Jln ^>0| ^r^^S ^ ^/M^ XIICH¥(85)2J S^^m(BS_T) 

a^I, &OI Xil 2 ejfctf EH(INV2)°j <M^^ Ah^| aji^oho qli oj/g^ X1iCH¥(85)H| 

SJ^>ii^(BSB_T)>iis9^ SDK 

^i^ome □. o,/e^ HIOi¥(85)°l S^^m^ Arga^ BS_T>J^^ BSB_T<i!^^ ^^i ^ 
^/M^ XII CH¥ (85) Oil AH ^omooj o.^^y^ g q||oi ^ M soj d|E^oi o| blMdF£ r eje 
^ a^A|3|^ M^^DI^ >il0IMS Xil O] o[D\ 9]^ XIICHdsOID. 

3£IH &D\ XII 3 ejWEi(INV3)2l m^t+m. % Xil 4 2itHEI(INV4)2i ^^a|^£ 2^2| aii^^H sj a/« 
^ Xil0i¥(85)2J °J^<M^^ A^a^QI. ^^1 Xil 3 2J bH Ei ( I NV3 ) 9] BS_B±1^>D\ a 

H, Xil 4 °!WEi(INV4)2J m^tlsit: BSB^B^^^h 3D. 

COAH , BS_B<M^2f BSB.B^m^ Si Oil ei ^ M^a dl^^ojUf HIMdh^eiM ^!^°J52J °J|^ 

BOil 2^A|3|fe ¥ M^^DI^ >il0IMM HI 01 6^ HIOI^S^ SD. 

0101. 4J5I Xil 3 tHH^I0IM(NAND3)£1 m^tlsiZt X\0\U£. W»¥ (76)011 A| e^a^ SAP, SAN^J 

If ^£l2^moi ^ S/M^ HIOi¥(85)a gJ^^^M ^MOi LH^ HI 2 fedl a <^¥( 100b)^ 

^^l SAP<^J^£f HI 3 tHH?il0|M(NAND3)£| ^sl fe£ia^8^ Xil 4 ttiH>ilOIM(NAND4) , HI 

4 tHH^|0|M(NAND4)2J f^^Sl ^SA|3|^ HI 5 bH EH ( I NV5) , £>0| SAN<Mm£f ^^l HI 3 t«^>il0l 
^(NAND3)2| m^tl^m ^2A|3lfe HI 5 ^ E3I 01 M (NAND5) . HI 5 fc« E>il 01 e (NAND5)H| 

• &}2A|3|^ Xil 6 atHEH(INV6)M SSBO. 

OI^IAH, &^| Xil 5 2Jd1Ei(INV5)a i^^Jlfe SAP.C^s^f £12, HI 6 £!WEi(INV6)a M^d^^ 
SAN_C<M^jf grj, 

01 OH , ^^1 HI 3 tHE^I0IM(NAND3)°J ^^Ai^Sf Hi0i6ls: ^^¥(76)011 AH m^Si^ C3<M^M 

^Eia^moi ^^i w °j/m^ HicH¥(85)a ^^m^lji a^ C3_c^j5i m^m^ hi 3 ^ei 

a^¥(100c)^ C3<MsS ^2A|3I^ Xil 7 21 bH Ei ( I NV7) , QD\ Hi 3 tHH>il0l e (NAND3)a M^^S^ HI 
7 Q]d1Ei(INV7)a ^£ia<^5fe Xil 6 tH H^ilOl ^(NAND6) , ^>0| HI 6 fcH H^il 01 M (NAN06)a # 

^ A Jai ^2A|3ife Xil 8 2J bH EH ( I NV8 ) . 3 £12 HI 8 21 bH EH ( I NV8) 21 i^^ll ^2 A|3I^ HI 9 2J bH 
Ei(INV9)S SSffQ. 

01 ^ I AH , C3_C£JS^ ^Ol ^^^S §y Hi 01 ¥(85) Oil AH til^EfojUf dlMdh£hag 

»-DS(Pul l-Down)A|3|H gAIOil 0| S BJ0I § Al 3\ t ^ 01 S 5101 XH ¥( £2 Oil £A|£JX| Sf^)M 
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&2| §Sg XH! OH <m ^ &Ag¥(76)0l|/H S§*£|^ C4£im. WEBpadds, ZlBiH &}| Hi 3 
tHE^I0IM(NAND3)^ i^dll tefiia^SK)! US HICH¥(84)£j £J<M ai^(C4N)S 21MO\ LH^ HI 2 
£ISIS¥(101)te WEBpadd^M ^2A|3|fe HI 10 21 bH El ( INV10) , HI 10 °J tH EH ( INV10) 2| i^Ajtf y 
2A!5>l£r HI 11 ojtHEi(INV11). C4£J^S ^SAI^Ife HI 12 2! tHH ( INV12) . HI 11 2J tH EH ( INV1 1 )£| 

»§i<ys& HI 12 °JbiEH(INV12)2J §^ A j5i fc£l0#5^ HI 7 tB E3il 0| e (NAND7) , HI 7 
tHE^I0|M(NAND7)£J §^^§1 &SAI3|fe HI 13 £J tHEH ( 1NV13) , HI 3 tHE^I 0| M (NAND3)2j 

^JII SfSA|3|^ HI 14 e!Bia(INV14). Hi 14 21 bH EH ( INV14)£J W^±l£L2\ HI 13 21 tH EH ( I NV13) 

oj g^AjsM feaa^otfe HI 1 in0MI0|M(N0R1), HI 1 in0F>||0IM(N0R1)°] m^tl^M BKaAI3lfc 
HI 15 £itHEH<INV15), 3£IH HI 15 £]bHEH( INV15)2I m^tl^M &&M3\t: HI 16 2! tH EH ( I NV16)e 5 
BSD. 

042IAH, HI 2 ^aiU^¥(101)0]IAH C4N£]s£= Y-H El El 3LH ¥(78)0j| AH ^^OHSI HE! 

CI3S9 Y-CHH^I^Sf BSSte AjsOICK 

HI 3 feEIU^¥(102)fe HI 4 fc£IS#¥(102a)2t HI 5 te£| 2 <^¥( 102b)^ ^^SLi. 

?-IEEh°] ^§¥(82)^ gJ^a^ PS2£"m« 2imO\ LH^ HI 4 fe£IE#¥(102a)fe gsg HICH£i 
S s^¥(76)0il AH S^SIfe P2dli «f2A|3l^ HI 17 BJ bH EH ( I NV17) , Y-AT0^^£f C4£im ^ HI 10 
°JtHEH(INV10)HJ M^^JsM feEl^o^ HI 8 tSHIfll 0| M (NAND8) , HI 8 fcHEIHI 0! M(NAND8)£| m^tls. 
m ySA|3!^ HI 18 eitHEH INV18). HI 18 21 tH EH ( INV18)S| f^^ll ^SAIZI^oj- ii 3I0I A| 5>l ^ H 
SII0l¥(D) f &OI HI 14 °JtHEH(INV14)°| m^tim.® $2£im. §J @ai0l¥(D)°l #^<M^g fe£IS^6fe 
HI 2 tO^IO|e(NOR2) f HI 2 ^O^l 01 M(N0R2)£j m^tlZLZ} HI 14 21 tH EH { I NV14) 2j *3!<M£S 

HI 3 inO^IO|E(NOR3). 3EIH HI 3 i^OMIOI E. (N0R3) °J #^<M^g &HA|3lte HI 19 
o]tHEH(INV19)M S»eCL 

QUI AH, y^|OI¥(D)^ Sf40H2| oi^EH^ ^«SCK 

OICHAH, ^M^l « = ^§¥(82)^ £J^!£| = PSI^sS °}gCH LHfe HI 5 fedl a £h¥ ( 102b)^ SS 
^ HICH<ys i^¥(76)0llAH M^Sfe S1ds£f &3I HI 18 S! bH EH ( I NV18) °J m^tl^m fe£IHtfS|-te 
HI 4 ±n(OI0|e(N0R4) f HI 14 £! tH EH ( INV14) °J ft^£ls£l- HI 4 i^OMI 01 e (N0R4) S| i^^ti 

feEIS^Sfe HI 5 ^O^|OIM(N0R5), 3EIH 6f3| HI 5 inO^IOI e (N0R5)H| f^Ajil ^SAPIfe HI 
20 eibHEH ( INV20)« SE k HEK 

Om HIW£!s &a¥(80)0|| 2iCH AH f ^, S 1 , S2 , P2 , C4 , C3 , SAN , SAPt^J si ^Ol 

^ HI CH <y ^ ^^¥(76)0ilAH i^ECI. 

^.Ol Z-Add1 , Z-Add2, Z-Add3. Z-Add4^^^ Z-HEI CI 3CH ¥ (74)HJ #^AJ^0|Cf. 

HEIH 40| ^^^H i! oj/M^ HICH¥(85)HJ gJ^Ai^^ A^gSJ^ BS_T^ BSB_T<m^^ ^ CHI oj w m 
^(Top Main Cell Block)°l blMEj-oj §J blMbfEh°!MM ^AHI^SPI dsOICL 

£Ef[, BS_B^ BSB_B<m^^ a§ CHjot ^ M^(Bottom Main Cell Block)^] blM^Bi ^ blMbh^oj^g 
^Ajf^SPI ^|§f <MsOlCL 

0I2I- ^01 MO\±im ^¥°J §^gf i^l£E2[ ^^ISEI 0j|^ 6^01 ^§6^1^ e> 

a. 

&XH, ^^Kwrite)SH0ilAH WEBpad>jmp^ S^^EHOIHS HI 10 21 bH EH ( I NV10)» HI 11 21 tH EH ( INV11 )S 
X^l m^£im.Dl ^^OIH^ HI 7 H IHI 0| ^ (NAND7) ^f- ti\m&m a CH mOI^EH^J 

^,01 ShOI^EH^I W^tl^L^ HI 1 ^OMIOI^(N0R1)M S£^A|^o^ M H C3>J^^^ HI 15 2J tH EH ( I NV15) 
2f HI 16 oi^EH(INV16)M ^z^^^ g^^Oj C4N0I a P. 

C3<i!s^ ?-IH£Fej SWL1HF SWL2^f S^^S^I 0I2CHI blM^ojUl- bl^b^P£jS 

HEIxfXI(precharge)6^ HICH¥(84)^ EJ^£I^ C4N^^^F ^^^EH^F £l£^ ehCK 

^, C4N0I ^^^EH^f §y ^^^im^^ 5¥ blS£^£JCH Gj|0|EHtH^£f b| ^^oi^oj 

DBfAl, ^^IHHOilAHHi bl^^oj H£lxH|A|£| bl^PeiOil ^ &! CHI 0| EH SI- CHI 0| EH tH ± Oil ^ a Q|0| 

E\D[ tisfb 5ie HIS °ICK 

EEe[, ^^ISHOilAH^ HI 10 £! tH EH ( I NV10)Hj m^±im.Jl m0\^B\D[ £|H^ HI 8 tH H ^il 01 ^-(NAND8) S 
IfEUH , HI 8 tHH>j|0IM(NAND8)^ Y-ATD^I^, P2,C4>ilsS| IjdHg ^^CL 

^. P2^F mOI^EHSMI, S1,S2>ii^^F ^EHS g^e^M 5H1 S^Oilfe HI 8 

tHH>]|0IM(NAND8)M blS^mUl^ S1,S2°] S^e^S MS§[EK 

S1j» S2<m^o| §Af § ^ 0| 2[E£j^ f P2AJ^^ ^^^EH^I- 01 dH HI 17 21 tH EH ( I NV17)°I S^OI 

ohOI^EH^I- a CH HI 8 tHH^I0|M(NAND8)0l f^SI3E^ Y-ATD. ^8 C4HJ ^ EH Oil PEUH 

HI 8 tH^>1IOI^(NAND8)°l E^IOI ^ g 3 CL 

HI 10 ojbHEH(INV10)°J M^OI ShOI^EHOilAH C4<i!s^II£ BhOI^EH^h SIS, ^H^^^ HI 8 tH^>i|0l 
M(NAN08)^|- S^^aCH Y-ATD<Ml> ^ ^M^l ?-JE^oj ^^¥(82)^ 2siCf. 

QAIW3H/H. Y-CH^air^^^ ajOI£|^ ^P^OilAH SI^J^^ S2±lsiJt HI 2 inO^iOl e (N0R2)£* HI 4 ^0^| 
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0I^(N0R4)M SSsWIiJo^ Y-ATD£]2fe XII 8 fcHEMOl S (NAND8)^ XII 18 2J bH EH ( I NV18 ) S HI 4 

inO^IOIM(N0R4)0|| SBSSIIl. ^AlOil g Bil 01 ¥ (D) Oil 2J 6H y^lOIS HI 2 inOMIOI e (N0R2)0il 2 

as a. 

£D\ HI 4 ^O^IOIM(NOR4)2f HI 5 ±Q\7i\ 01 M(N0R5) . 3 £12 HI 20 B! tH EH ( I N V20 ) S SlttS Y-ATD£J 
^ S^^EHSJ PS1£!£:?I- 3D. 

fef^l HI 2 k:O^|OIM(N0R2), HI 3 inOMIOI M (N0R3) , m\H HI 19 BitHH ( INV19)> iHfel gfillOIS 
Y-ATDd^^ £*&EH£| PS26J 9D. 

HFclfAH , PS1^m£F PSZMs.^ Y-ATD£"s2f 9\&m 2*teCL ' 

OICEH, §eilOI¥(0)B ^^8f^2 eibHEj£J AFOI^S 5ii25Mj PS1<^S % PS26JS2J 

Sxl^ AI^M 29V 21D. 

OIOI. H^ISEOIIAlfc HI 7 fc« E3II 0| M(NAND7)^ »S»^EH^ 301 C4°l HI 12 2! tH EH ( INV12) . 

HI 7 tHH^I0IM(NAND7), HI 13 21 dH EH ( I NV13) . HI 1 JcOWIOIS(NORI). HI 15 £! tH EH ( INV15) . H£II2 
HI 16 2itHEH(INV16)M gn^OI SSIS* I&fi2| C4N0I SCL 

CCfdUH , C4N6Js^ fl!^8SH0|| HI6H EHI 01 EH tH ^011 S^5f^ ™Wm ffD. 

3£IH 0\9\ i-UISHOIIAH^ HI 10 °!tHEH(INV10)HI m^±im.D[ £*«EH£M| HI 8 

yiE^I0JM(NAND8)M dl#££fAl^o^ Y-ATD^^, P2,C4£I^°I SBOI »BSD1 HI 18 £!tHEH( INV18)2J 
»SS£!£3» M^EU^ £JCH HI 4 icO^IO|E(N0R4)« B« »«»A|gja. 

OlOil, ^M^l ?-IEEf°J ^§¥¥(82)°] PS1£Jl>2f PS2^m^ S1HI- S26isOII EH 6H 

^ 2}Q\mmo\ aa. 

£ 12fe £ 7 Oil EAI£ tte HICH¥°I feT/dl^SEOIQ. 

SE 7 CHI AH Ugj xHIOi^^ Y-HEI El 3 CH ¥(78)21 ^ HIO|£iS i^¥(80)^¥EH ^01- S^ffCK 

S*. £ 12011 £A|ff d^ «0|, Y-HE.I El 3 EH ¥(78) Oil AH M^S^r ^40H2J ME|E|3§£! 
CHE£ll^(Ypre_n. Ypre_n+1 . Ypre_n+2, Ypre_n+3, •♦■)§ ^ h 2| CH^ai^:2f HICH^^ i> h £!¥(80)01l 

AH M^£Jfe . C4N<m^§ ^£I2£!8^ ^40H2| fe£| £<^¥( 120a. 120b, 120c. 120d)*j». 2| 
te£IS£h¥(120a.120b f 120c.120d)£| «^B0|| °i tH EH ( 121a. 121b, 121c , 121d)SS SSSKX 

EL 

013IAH, ^ fe£iaa?( 120a. 120b. 120c. 120d)2| W^0\ 6HS S! tH EH { 121a, 121b. 121c. 121d)S mn\o\?\\ 
SIS Y-OiHBil^(Y_n, Y_n+1 , Y_n+2, Y_n+3, £113, °JtH Ej ( 121a. 121b, 121c, 121d)» SH^XI 

6JS^ Y-CHHai^dKYB_n, YB_n+1 . YB_n+2, YB_n+3, -)D\ SEK 

Ol SI- ag HICH¥(84)^ Y-^EI El 3 EH ¥(78) Oil AH M^!£Ji= ^^JW°\ n£|Q| 3 g£j CHHEII^M ^ 

^ HIOjAjm ^^¥(80)0IIAH M^a^ C4N^JS2f Sffll B^ShOj Y-CHH&II^ ^ Y-CHHSI^d^B 

EIMH, neOIIAH S2I2I Y-CHHai^ ^ Y-CH^ai^OfS ^^^^ ^ gj/S^ HIOI¥(85)M S^^EK 

£ 13B S »SOII mm ^jl^^H ^ S/M^ HI 01 ¥2| ^AHI^^£OIEK 

£ 13011 £A|§| W2I ttOI. ^ Oliei «|| M^OII aiBb UIMaeKBit Line) a blMWae!(/Bit Line) 
Oil SH&£I^ BIT_T BITB.T2K Si CHI ei M M^OII 2^£J^ tilM^oi qj blMb^^eiOII 5H 

g£|^ B I T_B ^ BITB_B£f, 01 ^ I AH , £^011^ EAIEIXI a h ^XI&! blMEh°l ^ bl^y^^oj^ ^g^^o 

^>0| blM^oj §J bl^bl^ojOII «S! EHIOIEHM ^^,§^5^01 QIOIHaffl ^ QIOIHbhae!SS 2^8^ 
^^i^^(85a)£f, dl^dFOjUf dlMdh£fo|o| 2 o, g »-»a(Pul l-Down)A|3|2 . 0I« £FOIS Al^lfe M~Q 
g ^ 0IH^0IXI¥(85b)£K ^ CHI oj dlM^2J ^ dlMb^^^ AjAjo^noj o.^^c h - /d^^jog 

A|3|^z HI 1, HI 2 MgH^DI>d 0| e( 131a, 131b) 9\ , Si CHI 2J dlM^ei ffi dlMd^^oj3f ^ 

j\ a<iaioh H oj o.^^ch§ aieh^o^ ^gA|3|^ HI 3, HI 4 M^dld :HI0|E(131c.131d)2L £D\ ^ 
^SSHSI Sa^B3f QIOIEHdfoj §y EHI Ol EH df-£|£j M <M e^xho^ ^^a|3I^ HI 5. HI 6 M£H^QI£ ^|0| 
s(131e,131f)^ ^«aCK 

O^^IAH, ^l^^^(85a)^ diSgsfM HI(H6^| ?|^ ni2^ MgH JI^EH (PM10) ^ 2H2^ 

^^II^EH(NM10)S EH S^ehEK 

nam 4^1 nie^ m^xi^eh(pmio) s eye^ m^xi^eh(nmio)m hichs^ thioi m si w as a sap_c 

SAN_C<Ms^ HlOi^iS ^^¥(80)011 AH e^£Jffl ^4-:H2J dlM^e! ^ dlMd^^OII SI2 

S A^gSEK 

01 Sh SOI Vl^^R H EJ/M^ HI CH¥ (85) Oil AH. ^?| ^H(85a)^^ e CHI oj ^2J EHIOIEHS 

tilgtt S^Oilfe HI 1. HI 2 ^^l^OI^ 7IIOIM(131a.131b)^F S(0N)£IH. HI 3. HI 4 ^§H^0|^ ZHJ 01 
^(131c, 131d)t=r S^SEK 

a^as, a§ cniej ^21 eiioiehm ^^ahoio^ s h s^oh^ hi 1, hi 2 m^^di^ ^ioim( 131a. i3ib)^ 

25£Ji, HI 3, HI 4 ^£H^Cll>f >HI Ol M ( 131c , 131d) 8(0N)SCL 

^ £|H^D|/f MOIM(131a.131b ,131c .131d)«S u!2^ e gH XI ^EH (PM)2F g gH X| ^EH(NM)^^ g 

^ ^^£I^CHI. HI 1, HI 2 M^H^DI^ >ll 0 1 M ( 131a , 131b)2J HI 01 6^ HICH^^oj 

BS_T<MS^ BSB_T<M^^ A 0) HI CH >J ^ ^^¥(80) CHI AH # ^ a q . 

HEIH HI 3. HI 4 ^gH^DI^ >IIOIM(131c.131d)°l g/2^S HIO]6^ XHIOj^^oi BS.B^S^ BSB.Bai 
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s se» fepi ^.m n\o\£im. ^^¥(80)011 ah i^sa. 

£>OI HI 5, HI 6 M^^DI^ >1IOIM(131e,131f )2| g/25I HICH6^ HICH^JLei Y_n^<l>2f YB_n£jSfe 
6J2I ITS HI 01 ¥(84) Oil AH £j<=*^o^ Y-CHE3I^ 9 Y-OiE&lr^dPF A>g@D. 

&H. E 14fc S &g Oil CQM fli^fflH S ^J/e^ HI CM ¥21 OB ^AlOjlS £EA|» 3j£^ Mi egH^oi 
fi 5il0IM(131a. 131b. 131c. 131d.131e.131f) CH6I0II £!!£^ ^2! XI ^EH ( 140a. 140b. 140c. 140d. 140e. 140f ) 

CM AH . £ 13Hf SOI M&i^DI^ ^lOI^M Ahgel SU^gS* » HICH¥(85)^=r E. 1421- &0I °H 

2^ EgHxi^rEIM A*ge Aii^oHn qj o» /g s^ H|Oi¥(85)0ll bloH HSgKlow vol tage)§ SfOII AH ^£I6F 
D. 

012* aoi til^fflH if 2J/S^ HICH¥(85)^ XII CM 6! S » *B ¥ ( 80 ) 3 »B HI Oi ¥ (84) Oil AH 

dm* ^01- dlESEAIOII^ OII£dl *J2J Ql 01 EH M *!!fe!ShOI 0101 EH bH S CHI 01 EH dl-bH 
yojo^ ggsh:n, D0IM£EA|0ll^ CHI0IEHtfl^D2J ^ CHI 01 EH blhfcH B gSH MCH£^ CHIOIEHS 

oiieai aioii jhssis «si bci. 

oioi. £ ist s its on oae h\o\m§. aavsi g^si «e gje^ wsisesmi. csBpad^m 

J I- ^¥^EHM m^m^lO] 91^ Q EH Oil AH Y-OIHBil^ aj 01 A| DO|M£H2| gsmOIHEOICL 

OUIAH. S 2J0]|0IM<m^oi cSBpad<i!s^F S^^EHS 2J Oil 01 MS * DAI WOI^EHS U ^ Oil 01 MS ^ ^ 
2*S 1 1 0il AH ¥ EH M5WXI S»8K)I ^ ?3BS tfSS^IS &CL 

Ed XH . tl^eiOilAHfe CSBpad^^M £^#EH£ 21 Oil 01 • A| d\H , WEBpad^isM S^&EHS 8J01IOIMA|£J 
D. 

OlttH, X. Y. Z-OtHM^te 01 2! 21 &EHB 8H8H2. ^ HI Oi £J S (80)011 AH W^S^ PS1. PS2d 

S2I- C4N. C3_C, SAP_C, SAN_C^^; SEff M0IS2I ^EHB ^XISUl °iD. 

01°, PS1<M^^ t1^Z}0ilAH^ mOI^EHS. t22f Al^Ste A| g Oil AH t3=?2}»\X\ S^EHS SXIShCh 
3 SI 2 t4^ZI0ilAH^ otO|^EH«. tS^ZIOilAH^ S^^EHS. 320 t6^Zf0i!AHfe P-Aj mOI&EHS SXI 

0101. t70IIAH t^P^HIfe DAI S^EHB. t901IAH¥EH MO^ZmXIte 6hO|^EH» 5? XI 6h3. DAI til 
Oil AH ¥ EH t13^PZmxl^ £^EH« SXI813 1 1301 Al^Ste A| S Oil AH ¥ EH 3i^6HAH StOI&EHB ^Xl 
§[D. 

3£iH PS2^m^ tl^e.^FXI^ ShOI^EHM t2^h A|*[£lb A! g CHI AH t4^Ht ^^^EHS ^Xl 61- EPF t50il 
AH¥EH t7^Z}^XI^ ofOI^EHM ^XI^D. 

0101, t80ilAH t9=?^}7)[X\^ ^^^EH«, t100i|AH¥EH t11^Z}^XIfe ShOI&EHfi. m\H 1 120il AH ¥EH 
t13^^^XI^ ^¥^EHM ^X| 5hD^f 1 14^h Al^Slfe A| § CHI AH ¥ EH ^ X\^8\0\ mOI^EHM ^XI^D. 

SE^, ^M^! ?-IH^2J ^^¥¥(82)CHIAH M^£J^ SWL1 , SWL2iM^£ tl^^^XIfe 012°! ^EH2J ^ 
^EHM ^Xiem. t2AIS0ilAH ¥EH 5^01^ EH S aiOISD. 

Oi^lAH, SWL1<M^^ PS1^m2l ^i^OI ^CHOIffl 2iOIDOI°IE §i5fLK 3dlH SWL2AJ^^ PS2>Js2f 

^i^oi ycHoicM aoiaoiaoi bwb\c\. 

&D\ ^.m %\0\±im. ^^¥(80)0iiAH #^£J^ C4N<Mm^ i2J\ A|*[£|fe AISOilAH ShOI^EHS SOISSa 
CSBpad<Mm^f P^OilOIMS^ AISOilAH DAI S^^EHS 20I9D. 

3EIH P26l^^ t2^h Al^£|*z AlgOIIAH OI22j ^EH2! S*^EHOII/H SJOI^fEHS aiOISCH t5^2i 

7)IX\ ^l^ &X\5\QD\ t6Dl A|^£J^ AlgOilAH DA| ^^^EH^ aiOISCK 

C3_C^J^^ tl^^^XI^ 01221 ShOI^EHS ^Xl 6H1 tZJ[ A|^2J^ AISOIIAH S^^EHS SOIEJCH 
CSBpad^sPF P^0HOI»S ffmxi ^X\S\QD\ DAI »0|«EHS SOISO. 

m\H SAN_C2s^ t2=?Z}J)\J\ S^6fEH» SWShD^F t3^h A|^£i^ AigOilAH 8^1 ^EHS £!0l£iO1 
CSBpad^^^h CI^OilOlM^ ttH^XI ^Xlt^D. 

SAP_C^S^ SAN_C£J<l2h yCH^I^s ^^IDI SlOIDOIgjg g^6hD. 

OI2f S^DOI°J£ SI £ goj HI Oi 61 S ^^¥2| oig^ DO|°'£CH|AH UEftf bf2|- ^Oi 

CSBpad^^g ^¥^EH^ S^SFAI^l ^ EH Oil A) Y-0j£S1l^2[ eSfA|3IB. HI 01 6! s »«¥(76)S| 

^^oiife aa^i- SID. 

CtfDAH . i§g HlOi^s g^¥(76)2j f^^t EE§[ Ssf^F SID. 

Y-QiEEif^ ^ a OH £|6H Y-ATD61^^F K4Saa £I0I§2E2| S^. Hi Oi <M s ¥(80) CHI AH 

PS 121- PS2^F tt«g£l£4 5fOj ^M^! ?-IH^2j ^S¥(82)0ilAH SWL1iM^£f SWL22^S °}M^I & 

D. 

£ 1521 EfO|°JSE0ilAH £AIE bh21- SOI . S Si^^ Y-CH^&il^^F t7?2J2| A|^£J^ AISOilAH SSf» 

EEH. ^. t7BI- t9^e>0ilAH^ ^^j 1 (high)OI Oil2£| M Oil DOIM£|^. t8^ei0i!AH^ ^ O(low)0| DOI 



nam ¥ Y-oiHeii^^^ tn^asi ai^soii/h ceh. ^. ma ti3?aoiiAife moi(high) 

CHIOIEH^^ Oil2£l ^Oil DOIM£JH. t12^Z^0HAHb ^^(low)CHIOIEH^f DOIM^D. 
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OICH EI222(read mode)A|£j g gJg£| S§ *l|CH£Js I^¥°l g^EF0i°J2fi ^§5^1^ &CK 

EF0I^22AI£F § Si 8*311 t10HAH¥EH MS^ZfWXI ^§5F01 ^g6PI^ &CK 

£ 16g S SSOII dFE Y-OiHeil^ef S»tt ETH £S Xil CH <M S g^EFOI °J 2^MH , EI222AI 

S| §5fE[OISEOICK 

£ 16011 £A|ff t» a B0 |. e*OIM2E0{|AH£fb it&l WEDpad^s^ CSBpad^s^l ^EH3F S^tFS^ § 
Pi 5K)l£fEHS SUSHI SICK 

Olte. EI222(read mode) 01 2^ WEDpad^m^ 6F0I &EH OICH Of SPI ffHSOICK 

sa, aoisaEAia ihs^xis Y-oiEai^ ^sfg ma y-atd^is^i- skhus:^ sck 

~ . Y-012ai^:>F t70l AlSfSfc Al S CHI AH mO\M §?, Y-ATDd!s^ t7CHI AH^EH t87?hXI 8F0|^EH8 ^ 
DAI Y-CHEEII^F 1 1 1 01 A|*fS*= AlgOHAH aiOil ttH Y-ATD£]Sfe 1 1 1 CHI AH ^ EH 1 13^Zf 
WII mOI^EHM SXISCK 0I2ISI ^^OIIAH^ S¥ S^&EHB S XI 8^1 @CK 

PS1<Li^fe t20IIAH¥EH t3^Z!^XK 3EIH t5^Zm°i0il°i S^&EH« ^XI8FI2 H 0121011^ 8F0|^EHS 

sxiea. 

PS2tim^ t201IAH¥EH t4^Z}7»XI°l S^^EHS ^ XI 6hJl 3 O|2J0||^ StOlgEDS «XI»CK 
SWL1<MS^ PS1<ym£F aiOIEfOISOl §1J8F01 BXi 5H&0I "fCHOICK 

35111 SWL2<Mm £PI PS2£jm£F ai 01 Ef Of °! 01 SHSHIBf ^1^01 yCHOICK 

C4N£JS^ t40HAH¥EH CSBpad£J Q| ^011 01 M£i rr AIS9J 1 153>h A| *f£| 3M *j HFXI SF0|^EH« ^X|5F3 
3 OlSOilfe S¥6fEHS SXIffi-CL 

P2£jm, C3_C6!£. SAN_C£i £ §J SAP_C£J Ol EFOI °J HF 9I&0I EF0|ehhA|£F f§ s 61-Hsl 01 Si- ^ 

spSCK 

OISF »g EF0l°J20li UEfy bF2F «0|. CSBpadd^g S^EHS »a»A|& Q EH Oil AH Y-01 2BII r^PiS 
BSAI3IS MO]£im. ^J¥2| £J^0II^ £22^ 3 S<*2^ 2sF:>F gJCK 

Y-CH2_BH^P4 ^^oil 9\oW Y-ATD6is^F SK>l6fEH3t S012 EI2220UH XHIOI^j, (80)21 

PS16J^£F PS2£!s^ aSFXI 8fE^8|-Oj SWL1d^2f SWL2^1> JF bl&^siF &EH> 3!^ ^XI8F2^ SCK 

[CFEFAH Y-OIEBII^OII oHSSfe C!^EH¥(84)B S£sfA|^ fij^SHOII EH xl £i 01 5irr QUO I 

EHS HIOIEIhH^OII S^6F>fl SCK 

2! 2KH^ Y-0|2B||^:?F £^£lbr Algol t7^Z10j|AHrr fi!^8SH2| Qi 01 EH CHIOI EH bH ^ CHI SiTSICH El 
2§^0I ^ty^CK 

3EIH ¥ Y-CHH&I^^F A| S 9j 1 11^^011 AH 2 ^l^^HPJ Qi 01 EH CHI 01 EH tH ^ Oil 2& 

£ICH EIES^OI ^iy^!CK 

XI^^FXI^ Y-OiHai^Pi ffiSFAl EFOIM2E ^ EI22EAI°j U|fj«^ ^SSxHI 0||2£|&*|£| EfO|°J£ 
M ^S6FS3, OIXHI^EHfe X, Z-CHEEil^Pi ^ S-AI EFOI^SE H EI22HCHI CCF^ §^EfOI°J2S ^ 
SSPI^ §hCK 

PJXH, X, Z-CH2ai^Ei ^Sfl^ dH EFOI M 22011 AH 2j HI 01 <M ^ g^¥°IS^Ef 01 2fi 2 

17011 UEHIHD. 

2 17011 2AIS dh£F aOI. * XllOi^s ^^¥2J gSTi t10IIAH¥EH t217»XI ^SofOi ^ 

^^^^ ^SSF^I^ efCK 

SiXH, 1 101 A|^£|^ AISOHAH CSBpad<M^^h OISSI ^EHPJ 6F0I^EH0||AH S0Hj2^ Mi m^m^ 

EMJl £101 t210l Al pilfer AlgOIIAH P-Al b|#^SF^EH^ SiOI^CK 

0|£f gAIOH EFOI^ eJ01IOIM<MsPJ WEBpad<M^£ ^^^EH^ SO|£|CH S^a^EHM &X\SIQD\ CSBpad 

mmgmmi-i rnMow mmgm&^m mo. 

0\J\k\, CSBpad WEBpad^S^r 2^ SI ¥011 AH PJ^F^CK 

2S0HAH2 2AIS bF£F ^0|, 1 1^^011 AH ^ CSBpad<y^2F tfE0pad^!'S&0| 9J Oil 01 M£l H , Lj-CH XI Aj5b 
0IS°l ^EHM ^XI^EK 

t2^^01IAH^ CSBpad^ WEDpad<M^^ HCH^ °J Oil Oi M^EH S ^XIoFZl, PS1d^2F PS2±1 S HEKQ 
C3_C6l^^ 0I2£| ^EHPJ 6F0I^EH0||AH ^^^EH^ SOISQ. 

3EI3 SWL1 , SWL2, C4N, 3EI3 P2<i!^^ OIS^EHE! ^^^EHOHAH ShOI^EHS aiOI^CK 

^>0| C4N^^^^ ^^EHOIIAH WOI^EHS *10|£I01 §2g PJ6F01 £J¥01IAH CHI 01 EH 

J\ b I M EF 9J ( BL ) HF blMbFEF9J (BBL)OH £MI E! CF . - ■ 

OICH, t3^Z}01IAH^ 401 2^^s(CSBpad, WEDpad, PS1, PS2, SWLK SWL2, C3_C, C4N P2)^ t2^EH2| 
3CH^ SXI6FI2, SAN_C>dsi= 0I2^EH9J ^ ^ ^ EH Oil AH SFOI^EHS aiOI8FI2 SAPCd^ SFOI 
^ EH Oil AH S^^EHS SOIffP. 

OlttH, SAN_C^jm2F SAP_C>iiS3|- SF0I2F ^^^EH^ ^OI^EF. 

t4^e}0HAH^ PS1>ils£F SWU^ojoi 012^ EH Oil AH ^SF£I^EHI PSI^'S^ OIS£| S EH Oil AH 8F0I^ 
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EH^ 8003. SWL1£J^£ 51-01 ^ EH 0)1 AH S^&EHS SOISa. 

010] . 1 5^011 AH £r PS1. PS2, SWL1. SWL22^°J0I SOISH, UCHXI t4=?2}2\ ai^M HCHM & 

xi^a. 

^. PSI^sfe 0IS2I 81014 EH Oil Al S^^EHS 801513, 01 CHI [»y SWL1d!s£f S^^EHOII/d ShOI^EH 

s aioiaa. 

nam ps2^s^ oissi m^ehchiah si-oi^ehs soiejh, oi oil ajai- swL2^m^ moi&EHOiiAH ^ 
sjehs soiaa. 

oioi. \6=??io\ A|2*aa. an psi , swli. P2£img xii a e uchxi oiaa ^ehs no\ 
s. sxishfeai. psi <n ts^^a 2s ^, m^&ehoh/h moi^EH^ aoisin. oioii ajy swu<y^fe 
ahoi^EHotiAH s^ehs aoisa. 

m\n P2^s^ oissj &eh ^, ami ^ eh oil ah s^&ehs aoiach. 

t7?^0IIA)fe X,Z-0\B%\±J\ &2}o[±z AIS0IQ. CLfEUH . X.Z- ATD^s^h 0I22J ^2sO)|AH 6^012 

3^111 C4N6i^£f SAN_C2s£r 0|*j Hj 61-01 ^ EH Oil AH £*&EHS ffl 01 £12 ,C3_C2 ^2f SAP_C2s^ 0151 
2| ^^^EHOilAH ShOI^EHS aOISDh. 

t8J[ A|^£JS X.Z-ATD6im°IO| 0122] ah 01 ^ EH Oil AH S^EHS adan. X.Z-ATD2^S HI2I& 

ais^ 01 S 21 t7^&2| 4EHS HCH^ 8X1 SD. 

010], t93|- AI^Hfe AISOilAH^ X ,Z-ATD2 «12j- SAN_C ^ SAP_C2sEIOI 01 2 SI &EHS 301^ 8 

xi am, uchxi 2^i= 2 = ^a^i a a. 

^, PS1, PS22si= 0(22) ^EH2J oh 0! ^ EH Oil AH £*?&EIIS aOIHH, SWL1 , SWL2^s^ OI22j 
EH Oil AH -ShOI^EHS SOISD. 

C4N2^2h P22s£r 0I22) &EH£i ^^^j-EHOll AH SK)I#EHS £01311, C3_C2sir 0I22) ahOI 
£f EH CHI AH S¥^EHS SOiaCh. 

C4H£im.J\ ^¥^EHOilAH SJOI^EHS aOI£|CH §t 213m SI^OilAH a ST 8 CHI 01 EH 
D\ blM^oi(BL)^ blMbF^o](BBL)OII ^£131 SD. 

010). 1 1001 AI^Hfe AISOHAH^ *0| SAN.C^m^ ^ ^ Oil AH ShOI^EHS. SAP_C2ilJI- ohOI CHI AH 

eh^ soi£jch mgm&Ji. 012121 t^ysi ^ehb zlch^ sxisq. 

1 1 1 01 Al^Sia. PS121>:^ 0!2°l ^^EHOiiAH ShOl^fEHS aO|£JH OlOHO&y SWL12^JI- a^OI^EHOil 

ah s^atehs aoiaa. 

0I2J2J ^llfe t10^2] ^EHB 3CH^ SAShD. 

MZDt AIDSES PS1&!£3h 0I22J ahOI^EHOilAH S^EHS aiOISH SAIOII PS2^^ 0I22J S^^EHOII/H 

shoi^EHs aoiaa. 

Hf^AH, SWL1<Mm^h ^^^EHOilAH SWIPED S aO|£JH OI£f gAIOJI SWL2£\m.D\ 5^0I^EHOilAH ^^^EH 

1 1301 Al^Sie, PS1 , SWL1 , m\H P2£!S°[0I ^sfSHI, 0I2J2J <M^^ t12^Z}2j ^EHM 3CH^ ^Xl 
SO. ^. PS1£J <=r^ QI.S2I ^^^EHOijAH mOI^EHS ai0l£J0i OI2h eAIOil SWL16I^^F oh 0! ^ h EH Oil AH 

^^^eh^ aoiach 

3 dlH P2^S^ 0I22I aFOI^EHOilAH ^^^EH^ SOiaa. 

OICH , t14^ A|^£J^ A| g Oil AH ^ X,Z-Oi E Ell ±D\ ¥ VIM^. ^af^Q. 

COdfAH, X.Z-ATD^JS^h 0I22J ^^^EHOilAH SfOI&EHS aiOl£JH C4N^S2f SAN_C^jm^ OI£j2| SFOI^ 
EH Oil AH ^^^EH^ 5iOI£iQi C3_C>J^2f SAP_C^S^ 0I22J ^ ^ ^ EH Oil AH SJOI^EHS SOiaCL 

t15^h A|^£j^ AISOilAH^ X,Z-ATD<M s^OI 0IS2J 6FO|^EH0ilAH ^^^EH^ aiOISDi Lj- Of XI 
0IS2J t14^PZ}2J tl^m ZlCHs? ^X|§[CL 

oich, 1 1601 Aisfae. psi , ps2<M^^f ois2j ami^EHOiiAH s^^ehs aioian oioii ma swn<ys2i- 

SWL2^m^h 0O2J S^^EHWIAI oWI^EHS SOiaCF. 

OICH, t17^P^0ilAH¥Ei t20^^^XI^ S!i£| t100ilAH¥E-i t13^Z!^X|2j ^| ^ % S0IE^0|°]0l §^a^ 

oi ah asfech. 

DhXI^o^ t210| A|^£J^ A| S Oil AH ^ 1 1 0il AH ^ Ei 3I^6HAH ^^^EHM ^X|6HS2 2i£j CSBpad^aSI- 
WEBpad<M^^f ShOI^EHS ^OlSOi EhOI^ SE^f bl»«ffl^EIIS aCh. 

nam c4n<m^^f 01221 moi^EHoiiAH ^^^eh^ aoian. san.c^s^ ai-oiy ehoii ah ^¥^eh^ n 
am sap_c<m^^ ^ ^ ^ eh oil ah ami^EH^ aoiap. 

OI2h ^01, Eh0|^2E0ilAH X.Z-CHEBil^: &s}A\ ¥ ^gOil CCfE ^ XilOl^m C4N<Ms^h 
SWL1 gJ SWL2<^S2| S^SF AlgHF §^6MI W^lf£JOi ^^^^^^ S^^Q^I OI CHI DIEI EHIOIEHS 
bJIMEhOjOil S^ahE^ §}Q. 

OIOI AH , £.1 E ( READ ) 2 E. 0)1 AH 2| X,Z-CHEai^ ^^A| ^ g^gOII XH 0) 2 ^ ^^^2j §^EfOi°j 
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m ^sa^i^ &p. 

E 188 aiE£E01IAH°j X.Z-OIEai^EJ ESUf ffH * HJ30II [&e X1I01 £J <=> Sf«W2| g*[EfO|°J 

£oi a . 

E 18011 £IEEEA|2j EfOISEb E 17Hf UlUtt HH . C4N^S°J £OIEfO|°jOI gPXIfe » 

4* BP. 

DBIH £ 17B ^OIMEEOIE^ WEBpaddS^ S^lfS^Cil E 18°J EIOI°JE^ dIEEEOil a 

§[ 3±0IE^ WEBpad^^ 8fOI^EH^ S^slSCH 2I§I B 4> 2JP. 

E 18CHI AH , C4N6JS» dfOIMEEOHAH X.Z-CHE£il^ S&AI SSfPOIgJjtf 681©hP. 

H|-£fAH , C4N6JS01I DIM At K 2| POIS^BS agSf^lS BP. 

E 18011 EAIff bh£h aoi. C4N<m^^ 1 1 CHI AH ^ EH t3?Z*WXIfe £¥&EHB 8XISP. 

Ol ° , t43* A|5}SS S^^EHOII/d S>OI£fEHS SSShSHS OlffHOil til^ffiHOil/d CIIOlEi^ CHI Ol 

Haas aioiadhaeioii aaaisp. 

t4^ Al ^Ejfe AlgOilAH 8>0|#EHS SOI© C4N^m^ t6^ZhZ»hXI 3I^SHAH mol&EHB ^II^P^ 1701 
Al^Sfe A1S0UH S^EHS SOISP. 

S^»EHS aoia ^l^oHAH t10?aWXI ^¥^EHS t110| A|SfE|fe AISOIIAH ShOlgEH 

s aoiap. 

C4N<M^^^ £*&EHOIIA| ShOI^EH^ aiOlg^J- =A| Oil tfi^^Oil HJ6H HIOIH^ HIOIHaeiB dl 

oiawaeioii «bim bo. 

0l£f «0I, BIESEAICHIAHfe Ql^^Dl D| £| QIOIEIS C4N>jmM S^sFAl^ QIOI 

ehm aioiHEieia- aioia amass e^moi eies^b s^i ao. 



0I& bh£f HOI, S b^goj bf|s]^^ 3$?S»I CHISBI^XhOil Ctt^S D§H[ £»P. 

S^. SSSXII DilEdlS #£sfA|3l^ CSBpadt!SE>8 OlgehP. 

^ . CSBpad£i^ o\0\21 =??}0\\Mz± 0II££|2| H£I»XI OlgolZQ, ^ZfOIIAH^ CHIS£I 

°l ^ Ait^^^E^ 0|g§hP. 

3£IU S ^Sg CSBpad£J<12f CHgOi X.Y.Z-WEEU^B £6HE §^§^§ B 4^ £UE^ 8121 

P. 

^, oiEai^Hi &mm nn x.z-oiEai^ei H»«fc Y-oiEBii^°} easfe ^nmoi 

s^ai&p. 

01 B $)o\\ SJRH, CSBpad^mOil 2|oH S^IISOI 0[™ S&gSfOI iiPXI S2t« A|^ X , Y.Z-CH E3l^:>h 

soias s&g^s %m^m em. 

SJRH, X.Z-CHEBil^o!- S^o^ S^, ^l^^^Oll BHzia CHI 01 EH SiEE^ CSBpad<M^g 

At^J 51 HI- 1^ X.Z-ATD^^M OieohOI ^SeiCL 

^!JRH, Y-OiEai^SI ^^Shfe S^, ^^(Row)OIEai^Oll 6H&8^ « Edfoj (SWL1 , SWL2)0I &olX\ &E 

e^ xne s^m^scH ^i^^hoii enxia qioiehs g-^ ch ck 

EhOI^SEOllAHfe Y-ATO^mg Ol§5f01 §^^E^ ^OIM^^OI OI^OIXIE^ ff P . 

CLFdUH, HH^M 1^ AHI ^ SE(Fast Column Access Mode)^ e^AIUE^Mi, g{ ^Ail^^E£f 
8«AI2!P. 



s^s 1 

^s^s s ^^&§fES isa ^4-5H°j ^ cnaioi^e; 

^m*&%*9] m CH3I0I¥ Ah 0 1 Ah Ol CHI ^^£ICH ^SII§2S 21 S S ^ CHaiOI¥M g^6h^ 
?-IEpoj ?g?I; 

^xm h ato| ^ cHaiOI¥°l AhOI AhOI CHI g££|CH 4^^^^E^ B! S & ^ CH&IIOI^S S^6^ 3CH 



£I¥01IAH Y-CHE^I^Sl ^ Oil ME} ^ SCH^M * ^M5d ?-IE£fOj ^§^S HlOiS^I 

XilOIAisM S^8F^ Xil 01 AJ m ^^g^M S^8h01 ^ m ^§o^ sf^ bl^l^^ ^ 

^2X11 DilSdl^IK 

a^s 2 

XI! 1 SOll 210UH, ^Ol m OiaiOl^^ S^S =^;H°J dl^^ojMI^, ^Ol ^ bl^£f2j 

^1 S^OI! blMbh£he]M. 
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ejHj s*on gg@ hi z wEaeis. 

2J bUM^eiHf H2a16^ &3I H{ 1 ^ fi aj °|c^oi^ HI 2 ?-IE£fo"M Ami Oil 

oiisdi ^li ssmw 3M ^se^ 8>t diwaa a«aa oiisai^xk 

3 

^40HSI dlS^EISa- dy o|E^oi o.^oii §ah£j^ dlMd^°jm, £PI UI^BfojOil JH^S^ S 

82S ^40H2J HI 1 ^E^eJSB &OI 2*2t2| HI 1 ?-IE^°J S*0|| S£S HI 

2 ^m^i «sae!B. £Pi ^ aiMdfojuF mxhsfte &ji hi 1 ^m^j siEaeja hi 2 ?-ieef°j 

Ami Oil S£9 DII££l4fiS 01*01X1 *I9g * *SI982S 8SS ^JH2| *J CH^ilOf^S: 

#31 ^aasfsi m oiaioi¥ Ami Ami 011 s^sch *as»2s ase m oiaioi¥S gss^ ^m^i 
&}| ^siasa m oiaioi¥ Ami Ami oil i^scH ^siasss ojgg ^ ojeiioi^» sssfe 3CH¥ 



2J¥0<|AH Y-CHEBI!^2] ^sFOil WtZ} 2| 3CH¥§ S ^S^l ?-IEEF21 Hi CH 

sn>i Hioi<ys» »§js*te %\o\£im. sfavi ssshoi ^^3^ 3e iises u\m^ 
« assail onsa^w. 

a?» 4 

HI 3 & CHI SlOlAi, £PI 3CH¥fe £PI ^ blM^oj 3! dlMdf£f°JOil S«S?B0l 2^£li= ttiAOHnf 
3f. 

a^| 2f ^AOHn^ 2^m^m HI018PI 91 HI0i<MsM »3{8*te S/*^ H!CH¥2k 

a 0 | Aii^oH^ a- o./^sd x-j|0i¥B HI013PI HICHAM Iftj HI01¥2K 

6PI blM^oi §J bl^bf^oj^ S-CfSA|9|3 0liami§A|3PI HICH£JS(C3_C)5 g>fe 1-OS 

^ oii/amiH¥M sssfoi 31 8ft bi*]&s asaai oiisai^xk 

m=?m 5 

HI 3 SOU 910\M, 4PI 2| 30i¥MS £PI £B HI 01 6! S »»¥«IA1 M^S^r HI 01 6! S Oil 2] 6H ^¥ 
oj *j 5|| o| ¥21- 6F¥2| *j 0]eil0l¥g OlESmoll 2^3^ 31 ^§2? 5^ b|^&« 

HI 0IIS£l£XL 

6 

HI 3 SOII SiOlAH, gD\ ±M^1 ?-IE^o] ^ HICH^^ ^^¥011 AH #^£J^ HI 01 6! S Oil 

51^21 m 013IOI¥2f ¥^2] ^ OiaiOI¥§ CH^S^hOil <M^^ ^gAitl £J^h8f^ 31 ^ 
6^ bl^l^^ CHIS£I^Xf. 

7 

HI 3 S01I Si 01 AH , £D\ ^1^^^ ^ ej/^^ HICH¥^ ^ HI 01 ^ ¥011 AH HI01<M 

S2f HI 01 ¥011 AH #^3^ HICH^sOll C^l- 6HS 0il2£l^2j Gil 01 a M ^1^6^ 31 m^9. 

s bi«»a ^^shi mis £14: 

S¥S 8 

HI 3 S01I °[CHAH, ^Ol ^ DilSai 5H& dlM^ojOil HI 1 B API- ^Pl HI 1 ^M^l 

?-IE^oj2J aj^oii oj 5H ^|CH£l^ HI 1 M^Xi^EH, 

dl^BI-oiOil ^§5fb dlMbhBfojOil HI 1 B API- 2^£IH, HI 2 ^M5d ?-IE£hei°i <m s CHI 2] 

oH HI CH £1 HI 2 M^HXI^EH , 

4PI HI 2 ?-IE^2J3f «5| HI 1 ^^X|^EH2J HI 2 AhOIOil ^^£J^ HI 1 g>^S^I ^IIHAI 

Eia. nam 

6f^l HI 1 ±m^l ?-IE£f&!3f &OI HI 2 ^^XI^Ei2j. HI 2 &X\ Ami Oil HI 2 i^^SHI 3H EH Al EH 

S ^^£lb 31 ^S^^ m ^ dl^lg^ ^^Sx-il CHISai^XK 

a?* 9 

HI 3 S01I iUCHAH, 2l¥0ilAH % 2j oil 01 M£J ^(CSBpad) , nh?-|-SA]s, DEI J) X.Z-CH HBil^21 

&mou m& xhi ch <^ s ^^¥^ hioi<mss m^m^ hich^js ^^¥S ch sssf^ 

31 ^S25 bl^i^^ Hi DllSEI^Xf. 

a^s 10 

HI 3 SOil SiCHAH , HICHdS ^^¥^ ^^.m HlOi^ls ^^¥0ilAH M^£J^ HI 1 

B Z-CHEai4:dS« S&mOl feBIS^mH. 3 li^l -&J\ 301¥^ M^5^ HI 1 fe£| 

sj^¥ : 

40| HI 01 6! S ^^¥ Oil AH M^£lfe HI 2 6Js2(l¥)B 2J¥01IAH 2i^f£l^ EmiM 

2i0ilOIM6J^(WEBpad)« £1,^01 ^El^^6^. H ^Ol HICH¥^ M^5^ HI 2 ^Elsj 
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&OI HIOi£]S ¥ Oil AH #^3^ HI 3 d^^(^)Hf Y-CHEBil^ ££hl BH^fe Y-ATD£!£« 

sifmoi feais^sm, &01 ^M5d ?-iee.[°j ^S¥s g^a^ hi 3 ^aisJM¥M ssmoj ^^s^ 
11 

XII 10 SCH! £10UH, &3>l 111 1 g gJ/S^ HICH¥°J ^Ol ^^^51 £1 Oil 01 § A| 5! 

±]£(SAN_C.$AP_C)B ?l& 0Hdl±l2(SAN.SAP)2f. ^^1 M~D^ ^ OIS£K)IXI¥g 2) Oil 0| MAI 31 

te £!£(C3_C)» °>S3I 0j|H|AJ^(C3)M Ss^ofb 31 ^S^^ Shte bl«ttS OilEdl^ 

a?a 12 

HI 10 & CHI AH , &3| HI 2 ^528 £>0| HICH¥^ °j^|-£J^ HI 01 £] S (C4N)£J If Bm^\ ?1 » 

Olldl£]s(C3)£* EFOIM ojOIIOlM IIHE<Ms(WEBpad)S SBSh^ 31 ^SE^ S*fe dl*]Sg 
Dliedl^XL 

a?a 13 

HI 10 SOII 21 CM , £D\ HI 3 ^l^g £> h JI ?-JE^£j ^¥HJ M 1 ^gai 

?-iEaf2J^m(swLi)M e!-»3i o\\u\±im.(si)2t hi 2 ±M5d ^E^oj£jm(swL2)s °ii:m ^i&i oiioi 

a]^(S2)2[, HI 1 ±M5± E £.!■ £] 2j ±1^2} HI 2 ?-IE^°]£l &£.D\ «3£}gEH&i« ^£1 

<ys(P2)2K 0jE3l^£^ SM^S(ATD<M^)2f , ajjj Olldl AJs(C3)£Js2* mm HICH¥^ 
Si^S^ HIOj£i^(C4N)S eiM^I ?l& 0llb|Ais(C4)S SSSfe 31 ^S2S 8h£r b|?j^£ SSSxIl 
0||££l±Xk 

g¥S 14 

HI 10 SOil 21 01 AH , £>OI HI 1 ^£l^^¥b SJSjElfe Z-CH EBil^d 11 S»8H2 te£IB#6K)l &D\ £1 
^oho a- 01/(3 HjCH¥^ *§!8te HI 1 fe£IE#¥2K 

HI 01 Ail g^¥0UH «!^8SH ejOilOIMAJsM E*«:?l ^El Oil bl AJs(SAP,SAN)S 

sb»oi tas^e °. n ajitsts feoi ^^^y^ s °j/s§* hich¥^ e^8F^ hi 2 fc£is^¥2K 

feOI gSg HIOJ£]S ^¥011 AH #^£J£r gJ Oli/EFOIXH¥°l 2J Oil bl 1 g &h»^l «e Oil 

b|Ajm(C3)£F £>0| HI 1 £rEI2£i¥0ilAH Z-CHEBil^M ^SSFOJ g Ai^g £§^01 £r£|£6ieJ * . 
3 S3f2*S » £J/M^ HICH¥^ HI 3 fc£IS^¥« S»SfOj ^££Ji= 31 

8^ dlfl&« ^^2^1 DlieB-I^XK 

^^Pg 15 

HI 14 SOII &CHAH, &D\ HI 1 ^ CHI &J mm 6j^8^| 3^^M1, HI 1, HI 2 Z-OiH 

3l^6Js(Z-Add1.Z-Add2)M fe£l2^s^ HI 1 tt! H IHI 01 M ( NAND 1 ) £f , 

Si CHI ej mm ^^6^| 3^^M1, HI 3, HI 4 Z- 01 E ai ^ ^ ( Z-Add3 , Z-Add4 ) m fedl^^SF^ HI 

2 tHH?il0IM£F f 

^Ol HI 1. HI 2 tHE>1IOIM£J e^AJlS fe£l£6i8^ HI 3 tHE>ilOI^(NAND2)2K 

HI 1 tHE^I0l^5J i^Ajli &}2Ai31 &3| bl^^ojH}- >ii^om^o| oj/g^y^oj xil 01 M 
6JS(BS_T)M e^8F^ HI 1 £JbjEi£h 

^>0| HI 1 M^AjmS Hf^AI^ ^O! bl^^ojl^ ^J^^noj o'/f^BZ.^ HI CHS ?l§! 

AJS(BSB_T)S M^8^ HI 2 &j tH EH £K 

^^l HI 2 t!lH^I0|M£J ^^AJ^g ySAI^I 4,^1 bl^^ojllf ^!^^^£| EJ/S^BZ.^ HIOiM 
6Js(BS_B)M M^8^ HI 3 2J bi EH 2f , 

^^1 HI 3 eibHEHSI m^tl^m ^2A|31 ^Ol bl^^oj^f Aii^^^o| oi/^2d &2 |oj ^|CHS 9-\m 
6JS(BSB_B)S m^m^ HI 4 eiblEH^ ^^S^ 31 8^ til^SfS ^ h ^S^| OilSEI^Xf. 

16 

HI 15 mo\\ 2iOH AH , ^Ol HI 1 , HI 2 2JbHEH2] i^AJt^ aji^ohh m o,/^^ HICH^£| ^^Oil 

ti^EJ Diieai «it(B one: a^spi ^§1- hioi^ss Msan. hi 3, hi 4 ojlheh^ w^m 

^5 ^1^^^ i! S/M^ HICHV£| 8F¥0li OilHdl ^(Si CHI 01 >MBHgp| o| gj 

AJs^ A[§6^b 31 ^§2S 8^ bl^j^^ ^^2^1 Qlieej^XK 

a?» 17 

HI 14 SOil SiOi AH . HI 2 ^EI3A_h«^ HI CH 6J S i^^SI 6J^(SAP)£f ^Ol HI 1 

aj^oj 3 i-Hcxioi eo| e^6jlM Tfr£l2£J8f^ HI 4 t" E D\\ 01 M (NAND4) 2f , 

^Ol HI CH 1 ^^¥HI M^6jm(SAN)2F ^Ol HI 1 ^ai^6i¥£l HI 3 fcS E>il 01 M (NAND3)£J S 

^^Jli ^£13^8^ HI 5 tHE^I0IM(NAND5)2K 

&OI HI 4 tHE>ilOIM£i i^^Il SiSAj^ ^±22 E^ blS^SfAI^I^ 

HI01AJS(SAP_C)S S^Sfe HI 5 2J tH EH ( I NV5 ) 2f , 
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HI0I6«£(SAN_C)» #^6F^ HI 6 BltHEH INV6)M SB»0i ^££1^ 2« «Sas 8>te b|*l«S a$? 

a?» 18 

HI 17 SWI SlW/d. &OI S£K HlOldfi tt»¥0||/H #^£J^ SAP<M<i » SAN^S^ dl^^HM 
• a»AI9I^U SEi= bl»g»A|9PI flff HIOIfc!ft(SAFLC. SAN_C)M 0IIUI6!££ A|-fl£| 

a^s 19 

HI 14 SOII £!OUH, HI 3 fc£IBStf¥fe &OI 5£tf HIOI&!£ tt»¥2| #^d^(C3)S B*aAI9lte 

HI 7 BJtHEH2h 

6*3 1 HI 7 eJtHEH^J #^<m^£[ xii 1 te£ia^«2| XHI 3 a = MOI M(NAND3)2| i^Ajn 

5fb HI 6 t!i H ^il 0| M ( NAND6 ) £f , 

HI 6 t!iH^O|M£| #^A]sS ttSA|9|fe HI 8 BlbHEH(INV8)2f , 

hi 8 eimasi m^timm *}&M3\t= hi 9 B!tHEHiNV9)s ^£2101 &d\ m-as ^ oiaaoixn 

¥2] BI0IIOIS£!£(C3_C)« *S*8hfe >!M 6>fe Ul*ltt3 ^Sxl Oil 2 El ^ XL 

a?ar 20 

HI 10 SOII , £>0| HI 2 £rEISIM¥i= £>0| g^g HICH£im g^¥2j 61 S (C3)^ S3 2I¥0II 

AH BJ^Sfe El- 01 M B!0IIOI»£!fi(WEBpad)« 5 S 8*01 te£ia^» 3 Sj»2J8 4tD\ HIOI¥S 

»sj8*t 2m i§2s ef^ uiwttg asaai oiisa±». 
a?» 21 

HI 10 SOII 910\M, &D\ HI 3 feEimj^¥l=r HI 1 teaS#¥2| HI 3 yiE^I0IM2J m^tl^m 

SAI^J <Ms2f g£tf HIW£!S ^¥2} #^£]s(C4,P2,S2) §J Y-ATD^mfi SB8KH feBI 

H^ff ^M^l ?-IEdfeJ ?§¥S »^8tfc HI 4 *eEI2#¥2K 

HI 1 teafi!tf¥2l HI 3 tHJE^IOieoj Ai^M &SAI2J ^12f &3| HI Oi £1 S g^¥2l 

#^d<KS1)M SS8KH fe£IS!^& ¥. 3 SjU&S ^M^l SIHaBi ?§^g «^8Fte HI 5 te 

a^s 22 

HI 20 SOII 2AOi/H. HI 2 ^EISJ^¥^ 2I¥0IIAH Bl^Sfe aOI^ E! Oil 01 m±l s(WEBpad)M ^SA| 

HI 10 B!tHEH(INV10)2h 

fef^l HI 10 B]bHE)2| S^<ys» S*SA|3lte HI 11 BJ tH EH ( I NV 1 1 ) 21- , 

gSH HI01£!£ S«¥2I #^ais(C4)» B*aAI9|fe HI 12 BJ tH EH ( I NV12) 9\ , 

HI 11 2JtHEH2| m^timW &J\ HI 12 ojtHEHSJ f^dli fedl^^m^ HI 7 y HJI Ol e (NAND7) 

a. 

&D\ HI 7 tHH?il0IM2J S^ai^m ^2A|3I^ HI 13 B! W Ej ( INV13)2f , 

^^l HI 1 ^El^^¥°l '^J\ HI 3 tHE}|0IM(NAND3)2J m^M^M Vl&Mil ^^2f &D\ HI 13 B! hH E\ 
BJ 3EI3 ^Ol HlOI^Jfl B4!¥g M^<i!s(C3)M teBIH^fe HI 1 

^of:hioim(nori)2K 

HI 1 inO^IOIM(NORi)o| i^Atii ^SA|3I^ HI 15 21 bH El ( I NV15) £F , 

HI 15 £J tHEH2j g^Al^e ^3A|3|^ HI 16 B! bH E\ ( I NV16)^ ^?^£l^ 51 6fe dl^l 

ttfl asaai oiiaa^». 

S=?9 23 

HI 22 S0II £[OUH, HI 16 BJ bH EH I NV 16) SJ m^^ls.^ HIOi¥S °J^£J^ 

HI01<M^(C4N)^ AhSSfe 5!M m^9.^ 6^ dl^l^^ ^^21 DilSEI^XK 

S?S 24 

HI 21 S0II SiCHAH, ^Ol HI 4 feEI2<^¥^ HlOi^iS ^^¥2| ai^(P2)M ^2A|9|^ HI 

17 BJbHEi(INV17)2K 

6f^l HICH^S »4g¥2l S^<ym(C4)2f. «5| HI 10 BJt*IEHlNV10)2| M^^S. ^Ol HI 17 B! 

bH EH2J 3 El 3 £I¥CHIAH BJ3f£|^ Y-ATD^sS feEI^^SSfe HI 8 fcH^IOI e (NAND8)£f , 

&3I HI 8 tHH>IIOI eoj g^AisS ySAI3l^ HI 18 Bl tH Ei ( INV18J2K 

HI 18 °JtHEH2] m^tt^m ^SAI^eB! ^'aiOIAI^Ife i* BIIOI ¥(D)2L 

^3| ^ai0l¥2| g^A]^^ a^i HI CH d ^ ^^¥21 #^6J^(S2)S feEIB^Sffe HI 2 ^0^1 

0|M(N0R2)2K 
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&D\ HI 2 in 0^1 01 eg £Sj£j£2K gj\ l]\ 1 feaa^^Si SI 3 fcH E}l 0! g (NAND3)S^ 6J 
£J 6111 feaH£>8>te HI 3 inOMIOI M(N0R3)2K 

£D\ HI 3 ^OMI0IM(N0R3)£l #^£JsM HI 19 2J tH EH I? h gl\ ^M^l ?-IEdf°J HI 

o\o\d\ 9\m mcHd^(PS2)M s^rn^ 28 ^§^^ 8>t diwwg as?sai cwsai^iL 

a^S 25 

HI 21 SOil 910\M, 4tJ\ HI 5 fe£l2£i¥^ Ml 18 °J dHEH ( INV18)2i f^dlSf gSg HIOI£!s 

*a^2i s^^istsDM taie^t hi 4 ^ohhioim(nor4)2K 

HI 1 fcBIHtf¥2| HI 3 ti!E:HI0i^2j i^6!ii £>Oi HI 4 tOMIOieg S ^ai 

ii feast^t hi 5 ko^ioiM(NOR5)a. 

HI 5 inO^IOIMSj #^<M^g m 20 2J tH EH ( I NV20) D\ ^SAI3I ±M^1 9I = £*S! ^e^M HI 

a?» 26 

HI 4 §011 SiOUH , &}| »3 HICH¥t= H£l ^40H°I Y-CH E£il^6J §i 2|2|2| 0iEai^<ys2l- 
SB HIOjAl^ ^ah«oj e^6is(C4N)S fe£IS^8^ fcSEJ|0|e S 01 #01 SI ^<*OH2| 

Y-OIEai±dKYB_n)£!S» gui^SS f^Sfb te£l3^¥2L 

mj\ yjc^|0|E£| tf^Aj^M e*HA|3|fe ^40H°I 2JtHEH^ Oj^CHXi ^I40H°I 

Y-oiEai±£!£(Y_n)» m^mn, teaia^^a »m tiaiasn ai^ansi eim^m Hicnat 
?i 9\m n\o\±im.m d^E^ »^sfe a J2¥i seaoi ?gat 3§ ^ise^ 6 ^ bi*igtg 3 

a^s 27 

HI 26 §011 SiOUH , fc£l2£i¥2F ^S^OilAH ££*13ES gi*£|^ Y-01 E5j|^ £j £ ( y_n) Y-CH E 

Bll^d^s.(YB_n)OII ^88*te dlM^oi a. aiMd^2I0il 2i¥S¥EH MCHE^ CHIOIEUI- g £1 Ji\ 5! 
§ ^§E^ tiHN^£ SfSEXHI DilHEI^XK 

S^S" 28 

HI 4 §011 £10UH, Sl^gjH K £J/M^ HI01¥i= 4>s!se?ss S£9 ^¥ ^oiaioi¥ si 
«IOiaiOI¥2h 

Ah ¥ ^CHaiOI¥2f &J\ 6^¥ ^01B1IOI¥M BSSlfe dlM^SI ^ tilMd^ojUL 

4^1 d!M£F£i a diMtuaeisi ssvoii ^p^acn goiaioi^ a a^i af¥ ^chbiioi^hj qi 

01 EH « ^i^6PI 9\m ^]^^^£K / 

Ah ¥ ^CHBilOI¥^l dlM^ei ^ dlMd^fojB ^Ol £!^gy^« ^^^^^ ^^A|3|^| ¥1^ HI 1, 
HI 2 ^?liJ^A>2K 

A^i m¥ tf cnaiOI^HI dlMd^oi U dieufama ^^^n f AjBH^o^ ^^Al^l^l flS HI 3, 
HI 4 ^¥IS^^£K 

a 0 | AiiAOHnoj oji^&i £j¥^J PIOIEH^o] QIOIEHd^^OII Ai^^o^ ^^A|5I^ HI 5, HI 6 
29 

HI 28 S0II £[OUH, ^^l HI 1, HI 2, HI 3. HI 4. HI 5, HdlH HI 6 ^^IS^J^ ^^D| Aj 7j|0|M 

ee^ eH£^(NMos)Eaxi^Eig oiizsms ^p«sfe %.w ^§2^ di*i«« asaxii oiieai^ 
». 

30 

HI 28 SOI! £10UH, x-ll 1, M 2 ^S^fer ^,^1 ^ HICH^JS ^ h ^¥°J HI 1 2JWEHlNV1)g 

m^tl m(BS_T) * Hi 2 eJtHEf( INV2)SJ <m ^ (BSB_T) Oil 2|6H §^0I HI 01312. ^Ol HI 3, HI 4 ^ 
^IS^XF^ &D\ »IOtdfi HI 3 91 W EH ( I NV3 ) 2J M §3 <i! m ( BS_B ) qj HI 4 S! dH EH ( I NV4) 2| 

e^6J^(BSB_B)0ll 2J6H S^OI HICMan. HI 5, HI 6 ^IS^XF^ ^Ol HICH¥0||AH 

^ #^3^ Y-CHEai^<Ms(Y_n) » Y-Oi E 31 ^ dhAj & (YB_n)0|| ^6H e^OI HlOiSfe 51 ^S25 
dl^BS ^^2HI DlieBI^XK 

a?» 31 

HIOi¥^ ei^^a^ HI0I<ms(C4N)M EIM^I ?| » HI 1 Oil til s (04) . §-Q§ ^ 0l^^0IH¥ 2J 
0ilOIM6Js(C3_C)g ?lei- HI 2 0j|til£Jl>(C3) • ^l^^H £j Oil 01 M 6J S (SAN_C f SAP_C) M EIS^I ^l 

§1 HI 3 Ojlti|Aj^(SAN.SAP), HI 1 , HI 2 ?-JE^2J0ll °J^f£J^ 6JsS °}M^I « & HI 4 

0lldl6Js(S1,S2)S g^5F^ HI0I6JS ^^Oil ?±0\M . 

eJOIIOIM^jm^F W^sfS ^, ^Ol HI 1 Olldl^Sfe ^¥^EH. HI 2 Oiltil£Jsfe BhOI^EH , ^Ol 

hi 3 oiitii6j<gi= dis^sF^EH. nam hi a oiidi^^ ^^^ehs ^ ji hi 1 ^zijx 

HI 4 0||dl<ys^F 2¥ ShOI^EH. &^l HI 1, HI 2 Oil til ^^^EH, ^^l HI 3 Olltil^S^ ^ 

^l HI 4 0||dl61s^ ShOI^EH* SXIS^ §o} m&m&Q\D\ £lfe HI 2 ^2i2f, XII 4 Olld|Ajs^F 

S^^EHS^ SFOI^EH. HI 1 Olld|Aj^^ SfOI^EH, HI 2. XHI 3 OildlAjs^ ^^l M 2 =? 
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&a\m &x\mt: hi 3 ?aa, hi a oiitii^sm ^ 8K)i^eh» s^^eh. feoi hi 1. hi 2. 

HI 3 Ojlbl^m^ 111 3 =?2}2\ &EHB SXIShfe XII 4 S Y-OIEeil:^ &sLlo\D\ 012 

BUI 6J2I HI 4 CMI bli >J S^h S¥ S^&EH. 6PI HI 1, HI 2. HI 3 Mltildsfe gDl HI 4 ^2J£| 6f EHS 
SHShte HI 5 ?^21 OI^CHS HI 1 

S 2flH£ Y-OjEai^ Hsf8K)l Y-ATD<ys^ &K)l4fEHS 9 ¥ £KH^ Y-CHESil^^f ^^8^1 01 

awn hi 1. 2. 3, 4 oiiai^mm &^i hi 5 =?2}s\ &ehb ^xia^ hi 2 Baia. 

6J3I ^ SWIM Y-OiEai^ E»3K)I Y-ATDdS}!- 8K)I&EHS S ^. HI 2 B3||£| &EHB » 2 

n oi# hi 3 ena ssskm oi^oixi^ at «sas ai^wa a»a»i oiiedi 

±XL 
§^ 32 

HI 31 »0|| SICH/H. £H?| S^EHS! S 2J OjlOIS^S^F 6K>l6fEHS bl#£sf£|£. gD\ HI 1 OIIUI^S 
*r S^EH, HI 2 (Mlbl^Sfe moi^EH. HI 3 Ojidl^s^ h\m&m&Q\D\ Hfe 2±S ^§£^ Sfe til 

m^s asaai Diieai^xK 

S^PS 33 

US HlOiVS £j:>h£l^ HIO|£!s(C4N)a S^S^I HI 1 0IIUI&JS(C4) . S-DS S Olti^OIXI^ °J 

0IIOIB£!s(C3_C)6 EJB3I 9\m HI 2 Wltil£!£(C3). gj^SBH eiOIIOIMAi^{SAN_C.SAP_C)M £}mD\ $\ 
ff HI 3 0j| til £J 1> (SAN , SAP) , HI 1. HI 2 ?-IE^°JOII °)^£J^ £JsS ff HI 4 

0||til&!£(S1.S2)B B^Stfc 3£S fllW^S tttilOII ^CHA-i, 

a °io\\o\m±}^\ m&m<B m, hi 1 Midlist s^eh. ^ji hi 2 oum^m^ omi^eh , &31 
hi 3 oiibi <m ttimsm&EU, nam hi a 011 hi <y 2:^ s¥ s^ehb ^xisun 2^ hi i^hl ^ 

D\ Hi 4 0||til£!2}|- 2¥ ohOI^EH, HI 1. HI 2 Ojldl^llb S¥^EH, £>OI HI 3 Mltll£!Ste 

hi 4 oiititds^h ami^Ena sxim^ ge* aaa&Eipi- hi 2 ^zihl &oi hi 4 oiiui<ys:?i- 2^ 

S^EH2* ShOI^EH . &?\ HI 1 OUblAi^^ 8K)|#EH. £>0| HI 2, HI 3 Ojltild^^ m\ XHI 2 
&EHB ^XIoF^ HI 3 £»0| HI 4 OH til £J :>|- 3j2J 8*0|&EH» ^&EH . ^3! HI 1. HI 2. HI 3 

Oil til 61 &D\ HI 3 ^ZtHJ gEHB ^Xlo^ HI 4 ^^HK 51 &! JRH X.Z-OjH^I^^F £^SK>1 X.Z-ATD 
Ajm^h SJOiaEHS @ m. HI 4 OUb-I^JS^h £^ ^^^EH, ^^1 HI 1. HI 2, HI 3 Oiltii^m^ & 

^l Hi 4 ^2}2j &EHS ^XISF^ HI 5 ^Z>o^ oi^OiS HI 1 B^l; 

012^X1 HI 1 B3ISI I§§ 4^Sof^ HI 2 B^I^K 

¥ a^H^ X.Z-OjHBil^^h £SFSK)| X.Z-ATD^^^F SfOI^EH^ E! m, HI 2 E^IS §f gj 3 

01^ ^^^^6fe HI 3 B5IIB S&ehOl OI^OIXI^ 31 blfl^S HI OilH£i± 
XL 

%=?m 34 

HI 33 m0\\ ?±0\M, HI 2,3,4 =?^}HJt HD\ 7.8.9^^011 HI 4 Oil til t^l[^ E | | oi i 

6.'^(P2)^f moi^EHej 3i m^r til « if a asani dhse£i^xl 

a^a- 35 

^:>H£j uim^ojs^ ^>oi ^ uiE£fois| ^^oii m g<^ s^^h^j tiiMb^feiM, biMa^oii m 

xF6^ ^i,^^ mg'B. ^^^HSj HI 1, HI 2 ^M^l ^^l ^ tilM£f£iMB IHxh6^ ^ 

HI 1 ?-JH^o]2f HI 2 ^M5d ?-IH^2J M0|0|| §^€1 ^4-:H°l OilSEI 0I¥CH& til^lS 

^ 2^ 2 HI (Hie£|^XK)l| CEfg HlOi^s SfaOil ^CHAH, 

Sei01IOIS<ys^h #^^£ICH ^ EH CHI AH £FOI^eH°l §^ Y-OiHai^ei X.Z-OiEEil^&fOi ^ 

mmtr ai sou a-1 y-atd6Js x ,z-atd<m <i> m s^oi^EHs aioiss hi 1 ±m5i w = aei (SWL1 ) Oil oj 

^h£i^ <M^2f HI 2 ^M^l ^IH^21(SWL2)0il ei^^£J^ <^^^^ ^^EH£> SFOI^EHei ^Z! EE^ 

mOI^EH£f S^^EHei ^2i01IAH DllSdl ^Oil 1M, 351^2 ^^1 HI 1. HI 2 ?IH£h&J0il oj 

^£Jfe <m^^F S¥ moioj ^ZIOIIAH OIIHdl ^011 OW £F0|eg^ dFO|e§*Jg 4-IS8H), dlHS 

H£J S^. E}0\= £J01IOIM^SM 8^1^ EH S &0\m<X Y-OiHSII^EI X,Z-Oi = ai^eh2| ^Sf 

Oil £|6H Y-ATD^m X,Z-ATDd^^f 6fOI&EH^ 3 01£ HI 1 ^M^l « = SIE! (SWL1 )3t HI 2 

?-iH^o](SWL2)0| blW^sf ^EHB Sl^ ^XI8^^ ^01 Y-OIE&il^ X,Z-CHHai^^^ ^Sf8^ A| 

SOil AH ^>i^^01l 2Uxl£! QIOIEHB QICHEifcH^Oil S^A|3|^ SIEe^M 4-^5ffe 51 8^ 
til«»a £>^2HI OIISai^XL 

a?» 36 

HICH¥^ ZlDlSlt: HI 1 HICH^m(C4N). I-Cf^ ^ OI^^OIXH^ B! Oil 0| M M 3\ fc HI 2 
HI(W£!S(C3_C). {sO^oyn oi oil 0| B A| 3| b HI 3 HI CH £1 S ( SAN_C , SAP_C ) , ^M^ 1 ?|E£I2I 9§^§ ei^h 
£lb HI 4 HI0J£>S(PS1.PS2)B M^5^ HICH^^ «^o]| oiCHAH, 

^OIM oioiioiM^iS^h ^^^EH2J £F0I MSEOjl AH *j 2J CHI OI S<^J S^h ^ *! Y-CH ESI^ 

5f BS8PI 0IZ3WXI HI 1, HI 2 ^M^! ?-IE^o]°l ai m(SWL1 ,SWL2)^^ 2^ ^^^EH. HI 1 HI016!fi 

^^^EH. HI 2 HIO]<M^^ 8hOI^EH. HI 3 HlOj^Sfe bl « a ^EH B ^XI8hfe HI 1 ^^i, ^^l 
HI 1. HI 2 ^M5d ?-IE^o]£| 2^ ohOI^EH . ^^I HI 1 HI016Jsfe 61-OI^EH , HI 2 HI 01 

£lsiz= S^^EH, ^^1 HI 3 HIOIAjS^r ^Oi HI 1, HI 3 ±M5! ^\ElE[21S\ ±l5iD\ o^OI^EHB ^X|6h 

e^Oil S^fif^EH^^^ HI 2 ^Z!HK X 1I 1 , HI 2 ?-IE^£J£| ±±5LD\ ^¥^EH2F 

SJOI^EH. &OI HI 1. HI 2, HI 3 HICHAjsb HI 2 =?2}9\ &EMm ^XI8^ HI 3 , HI 
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1.111 2 ±m^l ?-IE^°J2j SFOI&EH2f 1?^EH . ^31 III 1,111 2. HI 3 HlOl^s^r HI 

3^2J 8XI8>fe HI 4 ^ZIJIK ^31 HI 1.HS 2 ^M5d ?-IH^2!2j 6!!^ £^6JEH. 

HI 1,X1I 2, HI 3 HICH^S^ £D\ HI 5 =?2}2\ &EHB SXIStte HI 5 ^2*23 0I¥01£) HI 1 

&3| J! ejJRH^ Y-OjEdl^^l- ESfShOI Y-ATD^J JI3I- SfOI^EHS 9 HI 1, HI 2 ^M^l ?-IE^°j2J 
ai^ ^ mOI^EHa £*6fEH« «XI8H= HI 6?2*j1L 2^ SfOJ&EH^ Hfe HI 7 ^^Hf. S 

^^ehsi- moi^EH^hsi^ hi 8 ^pzkdk ¥ ^jwis Y-oiEai^i- &mmj\ z\&mx\ mo a 

£: HI 9 ?^2M 0l¥01£i HI 2 BJI2L 

&^i ¥ Y-wEai^i- ^tfa^ y-ato^^^f shoi&Ens s ^:>i hi 2 bjh & a SEt n 

01 & £^8f01 BWoJte HI 3 B3II» 0l¥CHII^ 5!M "S2g 6^ bl«W« S^2x1l 0112 

£14: If. 
S?» 37 

HI 36 »0|| 2iOUH, &OI HI 2 E+ 31011 AH, HI 1, HI 2, HI 3 HI01£!Ste HI 5 =??}9\ ^EHS 

^xiahfe >±8 nis2^ hi^^^ asaMi Diieai^xL 

38 

HICH¥3 Sl^Ste HI 1 »I01&!S(C4N). B-DS » OlfJ 2J0I 2J Oil 01 ■ Aj 3\ fe HI 2 

H!01£Js(C3_C), til^B* oj CHI 01 S Aj 31 HI 3 HI 01 £im(SAN__C.SAP_C) , ±M51 ?-IE£h2J 
Site HI 4 HI0I6!S(PS1.PS2)» MSJte ^ HICH^s SglOil 2*101 AH , 

^01 M oiojioiM^S^f ShOI^EHOJ dl22E0ilAi SI °i Oil 01 M£J ¥ 5! 2KH^ Y-OlH^l^^f- 

aifsf^l OISWXI HI 1. HI 2 ?-12£feJ2| 6!S(SWL1,SWL2)^I- 2¥ 3^&EH. HI 1 HIOl^S^ 

£¥&EH, HI 2 HIOi£!Sfe shOI&EH, HI 3 HICH^m^ bl»gSf#EHB ^ZlSfe HI 1 ^ZiHK £>0| HI 

1, HI 2 ^M5d ?-l2£h2]2j 2¥ 8K)l4fEH, £J\ HI 1, HI 2 HIOI£!£fe 3^£fEH. 40i HI 3 HI 
CH<M^^ Ah^| xil 1, Hi 3 SI2£*2J2J ShOI&EHS ^ XI 8^^°} Oil BgSf&EH ^ HI 2 
^eiHI, £>OI HI 1. HI 2 ?-]2£F£]2i £*?£fEH2* 8K)I#EH, ^31 HI 1 HICH£j^ 
SWI^EH, fe^l HI 2. HI 3 HICH^^ ^^l HI 2 ^2!2| gEHB ^XI8Ffe HI 3 . &D\ HI 1 . HI 2 
r^M^ 1 ?-J2^°J2| m^j[ ahOI^EH^ S^&EH. ^Ol HI 1 . HI 2, HI 3 HIOJ£]£fe HI 3^Z}2| 
c> EH M ^XI8^ HI 4 ^ZhUh HI 1.HI 2 ^M^l ?-iE2*£!£J 6Js^f ^^^EH, ^Ol HI 1 .HI 

2, HI 3 HICH6JS^ £D\ HI 5 ^P^SJ ^EHS ^XlSfe HI 5 ^Z!^^ 0I¥CH2 HI 1 &3IISK 

^Oi S &«H^ Y-01Hai^^^ ^^6h01 Y-ATD6JS^^ mOI^EH^ 9 ^. ¥ 2j^H^ Y-CHE 31^:^1- ^^61- 
31 HWXI 401 HI 1, HI 2 ^S£! ^H£h°19J ±1zlD\ &D\ HI 5 ?a2| &EHS SXI8H2. ^3| HI 1, 
HI 2, HI 3 fllOI&ISE gll HI 5 ^EHl ^XI8^ HI 2 B3II: 

¥ JRH Y-CHEBll^^^ ^^6^01 Y-ATD^m^l- S^OI^EHS 9 ^, ^Ol HI 2 E^IB El SE^ H 

oi^ hi 3 sifa^oi oi^chxi^ ^im 6^ ui¥i^^ ^^2xii oiieai^xL 

S^PS 39 

HI 38 S01I £101AH, ^^^EH&i S oj Oil 01 M£l 8fO|^EHS Ul^^lf£J2 , ^Ol HI 1 HICH^^ 

S^EH. HI 2 HI 01 aj ami^EH, HI 3 HICH^m^ bl^^^^EH^F ^§^^ 

^ mm^g ^^2xii oil edi 4: xl 

S^PS 40 

HI 38 S01I 910\M, HI 1 &3I^ ^Ol HI 2, HI 3, HI 4 ?&QUM HI. 1, HI 2 ?-JH£f 

eioi saa^EHs* ^aife 6is(P2)^f moi^EHg sxi8^ 51 m 6^ m«w^ asaai Oil 

eai^xK 

a?» 41 

HICH¥^ ei 3ha HI 1 HICH^^(C4N), 1-Df§ SI 0li^0|X1¥ 21 Oil 01 M A| 31 HI 2 
HI016jm(C3_C). ^^^^ oj CHIOI S A| 31 HI 3 Hi 01 M S ( SAN.C , SAP_C ) f ^§¥^ °J ^ 

Qfe X1I 4 XH0|6JS(PS1.PS2)S e^o^ HI 01 <M ^ ^^011 2*101 AH , 

Bh 01 M ei CHI 01 M<M S^h ^^^EHei ^0|M2H01IAH S B! Oil 01 Mtl §t£^ ^ HI 1. HI 2 ^S^! ^1 
E^oi2| 6J^(SWL1.SWL2)3h ^£> h EH. HI 1 HICH 6Js^ ^^^EH. HI 2 HIOl^^^ ShOI^EH, HI 

3 HIO|£!sb blS^^^EHS ^XISF^ HI 1 ^Z_^, XII 1, HI 2 ^E^oioj e <= 

6F0|^EH . ^Ol HI 1 HI0*6_!sfe 8WI^EH. fe^l HI 2 XHI CH S ^^^EH, &OI HI 3 HlOl^^r 
X1I 1. HI 3 ±M^1 ?-IE^ei£| ^Js^f Smi^EHS ^XI6^ §2} Oil #^^^EH3^£I^ HI 2 ^P^HK ^3| 
HI 1, HI 2 ^M^! 9IEaeJ2| ^J5^ ^ ^^^EH^ 8hOI^EH. ^^I HI 1.HI 2, HI 3 HlOI^Sfe ^3| 
HI 2 ^21 ^EUS SXIShfe HI 3 , HI 1 , HI 2 ^S^! AJ^^f 5hOI^EH2f 

S^^EH. ^31 HI 1.HI 2, HI 3 HlOl^Jsfe feOI HI 3 ^P^2| &EHM ^XI8hb HI 4 ^>0| HI 1, 

HI 2 ^M^i 9IE^o]3| Aji^ 2^ S^^EH^F S ^ Wi^ X.Z-01 E£ll^3|- ^IfSPI Ot S^hXI ^ 

31 HI 1.X1I 2, HI 3 H!016JS^ &D\ HI 5 =??}2\ ^EHB ^Xlo^ HI 5 ?Z!2§ 01^01^1 HI 1 

*1 SjWl^ X.Z-CHHB1I^3I ^Sfa^Oj X.Z-ATD<^s3f SFOI^EH^S ^, ^ ^Wl^ X ,Z-Oi H5U^3h g 

^f6pi ois^xi xii 1 Eh 3ii 21- e^th ^tya^ hi 2 &.^i2f, 

^31 ^ VW^. X.Z-CHEEll^3f &§\5[0\ X,Z-AT0^s3F oh 01 ^EH ^ & W- , HI 2 &3IS & H S£ 

t: 3 01^ «^^S8^ X1I 3 &3IM 5^6^01 01 ¥01 11^ ^S^^ 8fe bl^^^ ^^2x11 Oil 2 
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a?s 42 

HI 41 SOil 2iOUH, 2. 3.4^2.^ &3I 7. 8. 9^2*011 AH feOI HI 1, HI 2 ^M^i «E«e!0l figs*^ 

eh as sat £]<i>(p2):h moi&EUJi- £1 = m%°^ sjt sssxi nisai^w. 

a^s 43 

US HICH¥M Bl^Ste HI 1 HIOti!fi(C4N). SI 0I1^0IH¥ ei0ilOIMA|3|^ HI 2 

HIOi6is(C3_C), £!!^2SH 2JCHI0I M A| 31 ^ HI 3 HI 01 S. ( SAN„C , SAP_C ) . ±m5± 91 BE} 2! 7§¥g °J 
£J~ HI 4 »I016!S(PS1.PS2)» S^6f^ £H SlWtlft SJ^OII 2iCH/H. 

dhOlM °10\\0\m±im.D\ ShOI^EH&J dl^SHOllAH § S! (#01 * HI 1, HI 2 «E 
<M^(SWL1,SWL2)^f 2¥ M^&EH. HI 1 HICH£!1>^ £*#EH . Hi 2 BI01£!£tr 6K)I&EH. HI 3 

HicH£!£fe uim&m&tMm ^xis^ hi 1 hi 1, hi 2 ±m^i sinaeisi tis^i si- 

OI&EH. HI 1, HI 2 HlOl^sfe ^¥«EH. HI 3 HIO)<ys^ HI 1. HI 3 «H£h2J 

£J StOlgEHfl ^IISFfeSShOII »«a^EH^Sfe HI 2 ^Zta, £DI HI 1, HI 2 ^M^l ?-JE^°J 

HI ±i^LJ\ 2f2| ^¥#EH£f SK)I^EH. fe^l HI 1 HlOlfclste ohOI^EH. ^^I HI 2. HI 3 
21 HI 2 ?2J2| gEHB ^XI6Fb HI 3 ^ZIIIK HI 1, HI 2 ±M^1 9-\BZ\212\ ^m.D\ ^ ShOI ^ 

EH£f S^&EH. &OI HI 1,HI 2, HI 3 X-IIOid!^ gJ\ Hi 3 ?2}2| ^EHS SXISfe HI 4 ?2*3K feOI 
HI 1, HI 2 ^M^i ¥1E:E}°1BI tlsLDl S¥ £*&EH0I2 5! £KH£ X , Z-CH H Bil ^J|- ^Sfs^l OIS^XI 
HI 1.HI 2, HI 3 »IW£!£te &J\ HI 5 =?Z}2\ tfEHB «M8*te HI 5 ?2*o£ OI^CHS HI 1 B3II 

a. 

&3| £ £KH^ X.Z-OjHai^^l- £sf6h01 X,Z-ATD£im^ 61-01 &EH 9 ¥ 2KH^ X.Z-0\E:E\\±J\ &m 

mi\ oiawxi £^i hi 1 &3iia e^ti- nfss -^awt hi 2 ejia, 

£>0| ¥ £flH£ X.Z-CHEai^l- £*f6h01 X.Z-ATD^S^ ShOI^EHS 9 HI 2 B3I« BBS 

44 

HI 43 SOII £10UH, &2I S^EHB! S £1 Oil 01 M£j ^21- oK)l#EH£ UIS£i*f£l2. &J\ HI 1, HI 2 HI 
Ol^ls^ S^^EH. £HI HI 3 HICH^m^ tllft^SF^EH^ 5!S ^S2g 6^ dl^l^g 

0ilHdl4:Ih. 
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